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S NONOPERATIVE management of early acute primary pancreatitis has 
gradually replaced early operation with its attendant higher mortality, and 
as the diagnostic incidence of pancreatitis has increased, specific therapeutic 
measures have become more important. Splanchnic block anesthesia, used occa- 
sionally in the past, has recently been used more frequently. Experience with 
the method has largely been reported in general statements. There is need for 
accumulation of experience and details of management. This is a report of the 
results of eight such cases. 

In the University of Rochester Hospitals, due to the study and interest in 
acute pancreatitis maintained by Dr. John J. Morton and associates'-** for 
many years, a general policy of nonoperative treatment has resulted in a large 
series of cases managed by various methods aimed at general support of the 
patient and his defense mechanisms and avoidance of stimulation of the 
pancreas itself. General measures have included rest, fluid and electrolyte re- 
placement where necessary, and relief of pain by barbiturates and Demerol 
(earlier by morphine). Gastric intubation and a nonfeeding regime with 
atropinization and at times antacids orally have been aimed at decreasing func- 
tional stimulation of pancreatic secretion. Plasma and blood have been used in 
the early treatment of shock and the later occasional anemia and hypoproteine- 
mia. X-ray therapy to the pancreatic area has been used in one series of pa- 
tients.1* More recently antibiotics have been given to some patients. 

Early operation has been done in a few cases because of diagnostic error 
or because more important intra-abdominal lesions could not definitely be ruled 
out or must necessarily be treated by surgery. Some later operations were done 
for drainage of necrotic material or pus. Many have had later elective biliary 
tract surgery. 
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Splanchnie nerve block has been increasingly advocated as treatment of 
acute pancreatitis,» * > 1% 17 2° although details of its use have not been clearly 
presented. After consideration of the probable benefits it was decided to use 
blocks in a small series of carefully selected patients in order to evaluate our 


results with this procedure. 


RATIONALE AND PREVIOUS EXPERIENCE 


The right and left splanchnic nerves are formed by thoracolumbar 
autonomic nerve fibers derived from the paravertebral ganglionated chains. 
They generally originate from the fifth or sixth thoracic ganglion through the 
eleventh or twelfth. Pick and Sheehan’® found that the upper origin varied 
from T, to Ts. The nerve fibers are grouped into one to four nerves (greater, 
lesser, least, and accessory) which vary in components. These course retro- 
pleurally and retroperitoneally from the thorax through the diaphragm to form 
the celiac ganglia lying on each side of the upper lumbar vertebra. The celiac 
ganglia with dense networks of nerve filaments and cells form the celiac 
plexus and mesenteric ganglia. Nerve fibers from these ganglia as well as fibers 
coursing through them supply the abdominal viscera and vessels. Ray and Con- 
sole,** describing pathways of pain from the pancreas through visceral afferents 
via the celiac plexus and splanchnic nerves to the sympathetic ganglionated 
chains, found that unilateral sympathectomy relieved pain in some cases of 
chronic caleareous pancreatitis but did not do so in all, indicating bilateral 
sensory innervation. 

Blockade of the splanchnic nerve supply is thought to relieve vasospasm, to 
allow emptying of dammed-up secretions by relaxation of the sphincter of 
Oddi, and to stop sympathetic nerve stimulation of pancreatic secretion.® * 

Popper" reported left paravertebral block of Ts to T:. with therapeutic as 
well as diagnostic effect in four cases of acute pancreatitis. Mallet-Guy and 
associates produced acute pancreatitis in dogs by electrical stimulation of the 
left splanchnic nerves,” and later reported the efficiency of a limited 
splanchicectomy in relief of the pain of chronic pancreatitis. Marion’® had 
good results in the treatment of acute pancreatitis by splanchnic block. He 
warned of the occurrence of hypotension when bilateral block was done. 
Pereira’ described details of technique and dangers. Gage and Floyd‘ and 
Gage and Gillespie’ reported excellent results in thirty cases of acute pan- 
ereatitis in which splanchnic block was used. Bilateral blocks were preferred 
unless there was shock, in which instance only the right side was injected. In 
a series of dog experiments it was found that the animal mortality from pan- 
creatitis produced by bile injection was much less if splanchnic block was done 
prior to injection. De Takats, Walter, and Lasner* recently reported relief of 
pancreatic pain by paravertebral block of T,; to To. Bowers* in a recent review 
of pancreatic lesions noted that paravertebral block of T, to T,. is usually done. 


TECHNIQUE OF SPLANCHNIC BLOCK 


Prior to every block each patient received a subeutaneous dose of barbitu- 
rate, usually sodium phenobarbital 0.130 Gm. 


ww 
+ 
7 
» 
: 


ae * SPLANCHNIC BLOCK IN TREATING ACUTE PANCREATITIS 607 
Four patients were treated by bilateral paravertebral injections aimed at 
the ganglionated chains from T, through T1> (Tis in two cases). This was done 
with the patient prone, using a single long No. 22 needle for the multiple injec- 
tions. After the needle was passed perpendicularly through the surgically 
prepared skin to touch the tip of the vertebral transverse process, it was re- 
directed cephalad to pass over this bone and at the same time medially to finally 
contact the lateral aspect of the body of the vertebra. Here 6 to 8 c.c. of 1 per 
cent procaine were deposited after aspiration to prove nonentry into a vessel or 
the subdural space. The technique was similar to that used for lumbar para- 
vertebral blocks. 

Four patients were treated by a single unilateral splanchnic block on the 
left, with x-ray control of the needle position. Deep blocks such as this entail 
passage of the needle through tough fascia and thick muscle and it is difficult 
to ascertain where the needle tip lies without x-ray control.1* This undoubtedly 
allows more accurate placement of the anesthetic solution. 

Labat,® in 1924, detailed the anterior and posterior approaches to the 
splanchnic area which had been previously described. He advocated use of 
25 to 35 ¢.c. of 1 per cent procaine. De Takats,” in 1927, reviewed the reported 
experience by both routes, finding 8 deaths in 2,475 (0.32 per cent mortality) 
posterior route injections and no mortality in 1,292 anterior route injections. 
He thought all the deaths could be ascribed to intravenous or intraspinal injec- 
tion of the anesthetic solution. Gage and Floyd,* in 1947, described the posterior 
approach with the patient in either the prone or lateral position. 

The anterior route is too dangerous unless the abdomen is open. The 
posterior route was therefore used. Caution with a new technique as well as the 
knowledge of accurate placement of the needle by x-ray led to use of small 
amounts of anesthetic solution (10 ¢.c. in three cases and 20 ce. in one). Fig. 
1 illustrates the technique used. With the patient lying prone on a firm pillow 
beneath the abdomen, a coin was taped over the spinous process of the second 
lumbar vertebra and position checked by fluoroscopy. A preliminary film was 
made to verify position, as well as to allow the radiologist to correct any error 
in exposure technique. An 8 in. No. 20 needle was then passed through the 
surgically prepared skin at a point 8 em. lateral to the coin. The needle was 
pushed in at a 45 degree angle until it impinged upon the body of the vertebra. 
Fluoroseopiec examination was then done to check position. If satisfactory, the 
needle was Withdrawn about 50 per cent and redirected slightly deeper so that 
the tip lay just anterior to the anterolateral surface of the second lumbar 
vertebral body. Experience soon showed that the correct needle-tip position 
was half the distance from the vertebral body midline to its lateral border in 
the posterior-anterior aspect and just at the anterior border of the vertebral 
body in the lateral aspect. If passed beyond this point the aorta was likely to 
be entered and blood aspirated. Figs. 2 and 3 illustrate the correct position. 
At the final position posterior-anterior and lateral films were made just prior to 
injection of 2 per cent procaine.* At times the aortic pulsation could be felt 


*No claim for originality of use of x-ray control of needle position is intended. It un- 
doubtedly has been used before, although a reference to this specific use could not be found. 
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via the needle, as its tip touched the vessel. Aspiration was done prior to, as 
well as several times during the injections in each case. If blood returned 


the needle was withdrawn slightly until this ceased. 
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Fig. 1.—Drawing of position for left splanchnic block. Insert a@ indicates coin overlying 
vertebral spinous process and needle lined up with this. Insert b indicates 45 degree angle of 
penetration 8 cm. from midline. Needle tip lies posterior to aorta on the anterolateral vertebral 


body surface. 


CASE REPORTS 


CASE 1 (No. 308909).—G. D., a 41-year-old white woman, was admitted Feb. 22, 1950, 
with lower substernal pain of several hours’ duration. Two years previously similar pain 
associated with jaundice and dark urine had persisted for two weeks. She was acutely 
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ill but afebrile. On the basis of the history, findings of diffuse upper abdominal tender- 
ness, and serum amylase of 715 units,* a clinical diagnosis of acute pancreatitis with 
possible cholecystitis was made. Other laboratory findings, including urine, blood, feces, 
electrocardiogram, and chest, and abdominal films were negative, except for white blood 
count 12,500 and calcium 8.4 mg. per cent. 

Therapy consisted of parenteral fluids, nasogastric suction, atropine, nitroglycerin, 
and sedation. Immediate bilateral paravertebral blocks were done, depositing 6 ¢.c. of 1 
per cent procaine opposite the sixth through tenth thoracic vertebrae inclusive. Excellent 
relief of abdominal pain occurred at once. Abdominal tenderness decreased markedly 
and the patient was able to sleep for the first time since the onset of pain. Her course 
was good, without recurrence of pain, and she was discharged after eight days. The 
serum amylase remained elevated (400 units) four hours after the blocks. Gastrointestinal 
series prior to discharge, and cholecystogram in the outpatient department showed normal 


function. 


Fig. 2. Fig. 3. 


Figs. 2 and 3 (W. M., No. 276460).—Posteroanterior and lateral films showing needle in 
proper position for left splanchnic block. The needle should not be inserted deeper than 
indicated by the films since penetration of the aorta will then occur. 


CasE 2 (No. 126233).—S. P., a 66-year-old white man, was admitted March 14, 1950, 
with two days’ history of severe epigastric pain without vomiting. Since 1941 he had 
undergone intermittent therapy for duodenal ulcer, twice visualized by x-ray, but recently 
had not been under medical care. He was acutely ill but afebrile. Generalized abdominal 
tenderness was greatest in the right upper quadrant. Rebound tenderness was diffuse in 
the upper abdomen. The urine showed a trace of sugar, the serum amylase was 1,600 
units, the electrocardiogram showed abnormal T waves, but other laboratory examinations 
(blood counts, stool, nonprotein nitrogen, calcium, phosphorus, icterus index, and chest 
and abdominal films) were within usual limits. Diagnosis of acute pancreatitis secondary 
to penetrating duodenal ulcer or possibly cholecystitis was made, and therapy consisted 
of parenteral fluids, nasogastric suction, and atropine. 

Bilateral paravertebral blocks, depositing 6 to 8 ¢c.c. of 1 per cent procaine opposite 
the sixth through twelfth thoracic vertebrae, were done with moderate relief of pain and 
with a definite decrease in abdominal muscle spasm and tenderness. Three hours later 
the patient was completely free of pain but had mild right upper quadrant tenderness. 
The next day the serum amylase was 128 units, and it decreased to 88 units after six 
days. Choleeystogram on the third hospital day failed to outline the gall bladder. Gastro- 
intestinal series was negative. On the seventh hospital day, laparotomy showed chronic 
cholecystitis and cholelithiasis (eight small stones), but no evidence of ulcer. Following 
choleeystectomy the convalescence was uneventful. The serum amylase was never 
elevated and he was discharged in good condition on the ninth postoperative day. 


*Serum amylase values below 200 units are considered normal in this laboratory. 


‘ 
\ 


DALE Surgery 
October, 1952 


610 


Case 3 (No. 380106).—W. C., a 52-year-old Negro, was admitted Sept. 8, 1950, 30 
hours after onset of the third bout of acute pancreatitis treated in this hospital. In 1948, 
following an alcoholic spree, he was hospitalized eleven days, the serum amylase reaching 
a high of 1,066 units and being continually elevated for twenty-one days. In January, 1950, 
a similar episode caused twelve days’ hospitalization. During these periods, and when 
he was an outpatient, two gastrointestinal series were negative. One cholecystogram 
showed adequate function while another failed to visualize the gall bladder. At admission 
the third time he was acutely ill with a temperature of 38° C., pulse 104, respiration 24. 
There were signs of diffuse peritonitis. Positive laboratory findings included white blood 
count of 23,700, 3 plus cephalin flocculation, thymol turbidity 110, calcium 9 mg. per cent 
and serum amylase 345 units. Other blood counts, urine and stool examinations, and 
blood nonprotein nitrogen, sugar, icterus index, and total proteins were within usual 
limits. This recurrent postalcoholic pancreatitis was treated by nasogastric suction, seda- 
tion, parenteral fluids, atropine, and aureomycin. Bilateral paravertebral blocks opposite 
the sixth through tenth thoracic vertebrae were done with 8 c¢.e. of 1 per cent procaine, 
and there was moderate immediate pain relief. The next day the pain was very slight. 
Convalescence was uneventful, and to date there has been no recurrence. | 


CasE 4 (No. 312958).—E. P., a 65-year-old white woman, was admitted June 6, 1950, 
with her second bout of upper abdominal pain and vomiting. The history indicated hyper- 
tensive cardiovascular disease, with probable angina pectoris and recent decompensation. 
She was acutely ill but afebrile. Blood pressure was 200/100. Direct and rebound epigastric 
tenderness were marked. The serum amylase was 1,200 units, white blood count 12,900, and 
urinalysis showed 3 plus sugar and a trace of acetone. Abdominal films, nonprotein 
nitrogen, chloride, icterus index, and hemoglobin were within usual limits. On the 
diagnosis of acute pancreatitis, parenteral fluids, nasogastric suction, and atropine were 
begun. Twenty-four hours later, despite sedation, her pain was unrelieved and signs con- 
tinued. Bilateral paravertebral blocks, depositing 5 ¢.c. of 1 per cent procaine opposite 
the sixth through twelfth thoracic vertebrae were done. She stated that the pain was 
relieved. Twenty minutes later the nurse noted cyanosis, gasping dyspnea, and pulseless- 
ness. The house officer on the floor reached her as respirations ceased. Resuscitative 
measures were without result. Autopsy was not permitted. 


Case 5 (No. 276460).—W. M., a 36-year-old white man, was admitted with epigastric 
pain, Nov. 5, 1950, for the third time. In March, 1949, he had severe upper abdominal pain 
and signs of upper peritonitis thought to be due to pancreatitis secondary to penetrating 
duodenal ulcer. The serum amylase was 267 six days after onset of symptoms. Cholecysto- 
gram after subsidence of the acute symptoms on conservative therapy showed good func- 
tion. Gastrointestinal series showed partial duodenal obstruction at the site of the 
superior mesenteric vessels. In August, 1950, he was readmitted with a history of eight 
hours of epigastric pain (and about fifteen such bouts since discharge) following acute 
alcoholism. The amylase was 228 units, rising to 429 the next day. X-ray examination 
confirmed the previous findings of duodenal pressure. In October, 1950, in the outpatient 
department, recurrent pancreatitis was present (pain, peritoneal signs, and serum amylase 
1,600 units) but he refused treatment. However, the pain continued and he was admitted 
Nov. 5, 1950, with little change in the findings, and with serum amylase still elevated to 
1,600 units. 

Immediate left splanchnic block with radiographic control was done, placing 10 c.c. 
of 2 per cent procaine (Figs. 2 and 3). Within five minutes the severe pain was relieved 
and there was considerably less tenderness. The pain thereafter subsided rapidly as did the 
peritoneal signs. After treatment of delirium tremens, which developed in the hospital, 
he had a gastrointestinal series which showed a scarred duodenal cap but no ulcer niche 
and no duodenal obstruction. In April, 1951, he was again treated for delirium tremens, 
but had had no further abdominal pain. 
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CasE 6 (No. 146957).—L. L., a 36-year-old white woman, was admitted Sept. 30, 1950, 
with recurrent upper abdominal pain. Since 1949 she had been studied in the outpatient 
department for abdominal pain, cholecystogram showing normal gall bladder and gastro- 
intestinal series only a small hiatus hernia. Following uterine curettage Sept. 12, 1950, for 
incomplete abortion, she had severe left shoulder pain which soon changed to left upper ab- 
dominal pain. On admission to the surgical service the signs were chiefly in the left upper 
quadrant. She was managed as a case of acute pancreatitis despite the serum amylase 
level below 200 units. On the third hospital day this increased to 1,290 and the next day 
was 804 units. Following conservative therapy, she was discharged on the eighth hospital 
day. Four days later she returned with recurrence of left upper quadrant pain and tender- 
ness, and serum amylase of 450. Treatment consisted of nasogastric suction, parenteral . 
fluids, atropine, and sedation. Pain continued and the serum amylase increased to 1,450 
on the third hospital day. On the thirteenth day there was acute exacerbation of pain, 
which had subsided, the abdominal signs returned, and amylase, which had decreased as 
low as 121, rose to 1,306 units. 

With radiographic control, left splanchnic block with 10 ¢.c. of 2 per cent procaine 
was done. The pain was at once much relieved, although not completely absent. She slept. 
The next day there was no pain and but little abdominal tenderness. Mild pain there- 
after recurred several times. Cholecystogram on the twenty-fourth day showed chole- 
lithiasis. On the twenty-sixth day cholecystectomy and exploration of the common duct 
showed cholelithiasis and a small stone impacted in the common duct. The pancreas was 
enlarged and tense, about three times the usual size. T-tube common duct drainage was 
established and maintained for six weeks, during which period she had only one mild 
bout of pain. Six months after operation she was well without recurrent pain. 


Case 7 (No. 308474).—R. J., a 55-year-old white man, was admitted Sept. 28, 1950, 
with a four-hour history of severe left upper quadrant pain with emesis. Three similar 
bouts had occurred within the past year. He was moderately ill but afebrile. Direct and 
rebound tenderness were present in the left upper abdomen. White blood count was 10,350, 
nonprotein nitrogen 60 mg. per cent, CO, 42 vol. per cent and serum amylase 1,940 units 
(2,240 units when repeated). Electrocardiogram, chest and abdominal films, hemoglobin, 
chlorides, and serum proteins were within usual limits. Nasogastric suction, parenteral 
fluids, atropine, penicillin, and sedation were begun. | 

Under radiographic control a left splanchnic block was done, depositing 10 c¢.c. of 
2 per cent procaine. After twenty minutes the pain was much less. Three hours later he 
had only slight pain and could sleep. His condition continued to be good until the second 
day thereafter, when diarrhea and return of severe pain occurred. Peritonitis and shock 
developed rapidly and he died the morning of the third day. 

Autopsy showed acute hemorrhagic pancreatitis with fat necrosis of the left adrenal 
gland, splenic hilum, serosa, and mesentery of the large and small bowel. There were focal 
hepatic necrosis, ascites, peritonitis, chronic cholecystitis and cholelithiasis, pulmonary 
edema and congestion, bronchopneumonia, generalized arteriosclerosis, and substernal 
cystic thyroid. 


CasE 8 (No. 332950).—D. G., a 20-year-old white man, was admitted Aug. 29, 1951, 
with a forty-hour history of severe left upper abdominal pain that radiated to the back 
and was associated with nausea and emesis. He was acutely ill with a temperature of 
38.4° C. There were abdominal muscle spasm and tenderness with rebound tenderness, 
more severe in the left upper abdomen. The white blood count was 20,000, serum amylase 
was 1,600 units, and calcium 9.6 mg. per cent. Abdominal films, hemoglobin, phosphorus, 
chlorides, and nonprotein nitrogen were within usual limits. On the clinical diagnosis of 
penetrating duodenal ulcer with pancreatitis he was started on nasogastric suction, 
parenteral fluids, atropine, and sedation. A left splanchnic block with x-ray control was 
done, depositing 20 c¢.c. of 2 per cent procaine. The abdominal tenderness decreased. 
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His course was good. Gastrointestinal series a week after admission showed duodenal 
uleer. Cholecystogram did not outline the gall bladder. He was discharged, and given 
an ulcer regimen. 


DISCUSSION OF RESULTS 


Splanchnic block has proved to be useful in the treatment of selected cases 
ot acute pancreatitis. However, it is a painful procedure and may be a danger- 
ous one. It was not used in all cases of acute pancreatitis but only in those with 
severe symptoms, especially pain, and with evidence of severe peritoneal reaction. 
It was not used unless disease necessitating early operation could be ruled out 
with a high degree of certainty. In these selected cases it has been of definite 
benefit in the early treatment of acute pancreatitis. Our experience, as well as 
that of others, indicates that blocks do not relieve the necessity of treating 
factors inciting further bouts of pancreatitis such as choledocholithiasis and 
penetrating ulcer. 

Eight cases of acute pancreatitis received procaine block. In four of these 
the sympathetic ganglionated chain was bilaterally blocked from the sixth 
through the tenth or (in two eases) twelfth thoracic vertebral regions by 
multiple injections. Two blocks were completely. successful in relieving pain 
and two resulted in relief, although it was not complete. In all, the abdominal 
signs were thought by several observers to decrease. Four patients had 
splanchnic block by a single injection on the left opposite the second lumbar 
vertebra, depositing 10 ¢.c. of 2 per cent procaine (one had 20 ¢.¢.). One had 
complete and three partial relief of pain. Again the abdominal findings were 
judged to be improved. Table I summarizes the results. 


TABLE I. RESULTS OF SPLANCHNIC BLOCK FOR ACUTE PANCREATITIS 


RESULTS 
CASE BLOCK METHOD RELIEF OF SYMPTOMS | CHANGES IN SIGNS 
308909 Bilateral paravertebral . Complete Much improved 
TT, te Tu 
126233 Bilateral paravertebral Moderate; complete Improved 
after 31% hours 
280106 Bilateral paravertebral Moderate Improved 
00 
312958 Bilateral paravertebral Complete Much improved ; sud- 
T, to T;, den death after 20 
minutes 
276460 Left splanchnic 10 e.c. Complete Improved 
of 2 per cent procaine 
146957 Left splanchnic 10 c.e. Moderate Improved 
of 2 per cent procaine 
308474 Left splanchnic 10 c.e. Moderate Improved; exacerba- 
of 2 per cent procaine tion and death 
followed later 
332950 Left splanchnic 20 Moderate Improved 


of 2 per cent procaine 


Two patients died during hospitalization. The first died shortly after 
bilateral paravertebral blocks, and while it is possible that the blocks were not 
the primary cause, this cannot be definitely ruled out since autopsy was not 
permitted. The second patient improved a great deal, only to succumb later 
from the effects of the disease. It appears that block was of temporary value. 
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Left splanchnic block by a single injection was, to these patients, as 
efficacious as, and much less painful than, bilateral paravertebral blocks. Theo- 
retically, it appears better to inject the anesthetic solution higher than was 
done; that is, opposite the first lumbar vertebral body. The second lumbar 
vertebral body was easier to find, and results seemed good, so this position was 
not changed in order that method might be uniform. However, injection op- 
posite L, is probably preferable. A small amount of anesthetic solution pro- 
duced a clinically good result when the needle placement was checked by x-ray. 
Larger amounts have been used by others and, because of greater diffusion, are 
probably desirable. We used small amounts because of caution and a desire 
to learn whether accurate needle placement would accomplish block. It did not 
appear necessary to block the right side in these patients. Deposition of solution 
anywhere in the loose retroperitoneal space allows diffusion in all directions. 
This probably also explains why injection opposite the second lumbar vertebral 
body resulted in good anesthesia, although anatomically the nerve ganglia and 
fibers are centered higher than this. 

All patients were asked whether the relief obtained was worth while in view 
of the discomfort of injection. Seven agreed without hesitation that it was. 
The eighth, although admitting relief from pain, was somewhat skeptical. 


CONCLUSIONS 


1. The results of splanchnic block, either by bilateral paravertebral injec- 
tions or by a single retroperitoneal injection on the left in eight cases of acute 
pancreatitis are reported. 

2. A method of needle placement for left retroperitoneal splanchnic injec- 
tion with radiographic control is detailed. Anesthetic solution was accurately 
placed by this technique, as indicated by good results from small amounts of the 
drug. 
3. Immediate results in all patients were good and the method warrants 
further use, not only to control symptoms, but also to alter the expected course 
of the disease in selected cases. 

4. The one death which occurred shortly after block may have been due 
to the injection itself. This, as well as the experience of others, emphasizes 


the possible danger of this technique. 
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FATALITIES AND COMPLICATIONS AFTER ATTEMPTS AT 
STELLATE GANGLION BLOCK 


JOHN AprIANI, M.D., JoHN ParMuey, M.D., AaNp ALTON OcHSNER, M.D., 
ORLEANS, LA. 


(From the Department of Surgery, Tulane University School of Medicine, and 
the Department of Anesthesia, Charity Hospital) 


TELLATE ganglion block is being employed more and more as a diagnostic 
and therapeutic procedure. In some institutions these blocks are so com- 
monplace that they are often assigned to junior members of the house staff. 
Fatalities occur from time to time because individuals performing them are 
unaware of possible complications or are unprepared to manage them when 
they occur. Few reports of such fatalities find their way into the literature. 
We are familiar with a dozen fatalities following attempts at stellate ganglion 
block, none of which has been reported. Although complications are more fre- 
quent when the block is attempted by a novice they can occur even in the hands 
of the most expert in spite of all care and precautions. However, they need not 
be fatal if recognized and dealt with promptly. It is with this view in mind 
that this paper is presented. 

It is the location of the ganglion which makes the block hazardous. . The 
stellate ganglion lies on the anterolateral aspect of the body of the seventh 
cervical vertebra in the space between the transverse process and the neck of 
the first rib. The ganglion is superior to the junction of the thyroid and the 
first intercostal arteries and anterior to the vertebral artery. Because of its 
location the ganglion is accessible by a number of routes and various techniques 
have been described for blocking it. In the little used posterior route the 
ganglion is approached by contacting the transverse process of the seventh 
cervical vertebra and then inclining the needle cephalad toward the body of 
the vertebra. The ganglion may also be approached by the lateral route, glid- 
ing the needle along the surface of the first rib toward the body of the seventh 
cervical vertebra. It may also be approached anteriorly by introducing the 
needle above the mid-point of the clavicle toward the body of the seventh cervical 
vertebra at an angle of 45° to the median sagittal plane. In any of these routes 
it is possible to strike the pleura, particularly on the right side, the blood 
vessels, or enter the intervertebral foramen and introduce the drug into the 
peridural or subarachnoid space. Another lesser known approach is to displace 
the tissues in the neck laterally and to direct the needle toward the body of the 
vertebra between the trachea and the sternomastoid muscle at the level of the 
sixth cervical vertebra. This latter route avoids the pleura and precludes the 
possibility of intrathecal or peridural injection. The possibility of striking the 
esophagus, however, must not be overlooked, particularly on the left side where 
the esophagus extends over slightly more than on the right. The various blood 
vessels which are abundant in the vicinity of the ganglion may be pierced by 
this route. 
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Complications arising from intrathecal injection will be described first 
because they appear to head the list in causing fatalities. Inadvertently in- 
jecting the drug intrathecally results in a ‘‘high spinal’’ anesthesia. Respira- 
tory failure ensues due to paralysis of the intercostal muscles and the diaphragm 
since the intercostal and the cervical (phrenic) nerves are affected. The drug 
may gain access to the cisterna in such a ‘‘high spinal’’ but the concentration 
necessary to penetrate into and paralyze the respiratory center is greater than 
the concentration ordinarily used for a block. If not promptly recognized and 
treated, intrathecal injection invariably terminates fatally. The following case 
illustrates the development of the train of symptoms and the management of 
this complication. 


CasE 1.—A 43-year-old Negro man had been blocked a half-dozen times in the out- 
patient department for causalgia of the right arm following a fracture. On this attempt 
a beginner was being instructed in the technique of stellate block. The posterior approach 
was selected. After contact with the body of the seventh cervical vertebra had been made 
10 e.e. of lidocaine (Xylocaine) were slowly injected over a period of several minutes. 
The patient was in the upright sitting position, resting his head and elbows on a table. 
Approximately 3 minutes after the injection was completed he slumped forward on the table. 
He could not be aroused and appeared comatose. He was immediately placed in the prone 
position. There was no sign of any intercostal activity and excursions of his diaphragm 
were visible but feeble. Artificial respiration was immediately instituted using a bellows 
(Kriselman) type of resuscitator with air. The nail beds and mucous membranes, which 
were cyanotic, began to assume a pink color; his pulse, which had slowed to 60, and was 
bounding, rose to 80. After several minutes the bellows respirator was discarded and venti- 
lation continued by the intermittent insufflation of oxygen with a bag and mask. The 
bellows resuscitator was used first because it was immediately available, the bag and mask 
and oxygen supply were not. The lower jaw, which was spastic at first, presumably from 
the anoxia, relaxed. No pharyngeal airway or intratracheal tubes were necessary to main- 
tain an adequate airway. Sweating was present (the accident occurred on a warm summer 
day) in the lower part of the body from the xyphoid downward but was notably absent in 
the thoracic area and over the head and neck. The forehead was wrinkled, the pupils were 
pin point in size, the lid reflex was absent and the patient did not respond when called 
by name. The blood pressure shortly after resuscitation was begun was 120/80. The 
artificial respiration was interrupted momentarily from time to time to note whether or 
not spontaneous respiratory movements were present. There was complete absence of activity 
of the diaphragm and intercostal muscles. After twenty minutes the diaphragm began to 
show activity and during the next fifteen minutes the excursions became strong and the 
intercostal muscles began to resume activity. Within forty-five minutes the patient’s breath- 
ing was fully restored, sweating was present over the entire body and he responded to 
questions. Within an hour he was sitting up and ready to go home. He was admitted to 
the hospital and blocked successfully the next day by the same operator using the same 
drug and route of approach. No stimulants of any kind were used in resuscitation. 


It is the custom of the Anesthesia Department at Charity Hospital to have 
available a ‘‘erash truck’’ or, more properly, a utility cart, which is equipped 
with a resuscitator, laryngoscope, airways, barbiturates, various stimulating 
drugs, and other paraphernalia used for emergencies. No block of any descrip- 
tion is performed unless this equipment is within immediate reach. In this 
particular instance this patient’s life was saved because a resuscitator was im- 
mediately available and no time was lost in instituting artifcial respiration. 
Whenever respiration fails, irrespective of the cause, artificial respiration must 
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be instituted immediately by any effective method which is instantly available. 
The cause of the respiratory failure can be determined later. At the outset 
it was not possible to differentiate between an untoward reaction to the drug 
or the effects of an intrathecal injection. After several minutes it was apparent 
from the gradual loss of diaphragmatic activity, the absence of sweating in the 
upper part of the body, the constricted pupil, and the well-maintained cireula- 
tion that a ‘‘high spinal’’ had been induced. The absence of convulsions, the 
dryness of the skin in the upper extremity, and respiratory failure were further 
signs supporting the diagnosis of intrathecal injection. 


CASE 2.—A 38-year-old white man had received stellate ganglion blocks three days in 
succession from a senior house officer. Procaine (1 per cent) was injected by the anterior 
route for an injury of the upper arm, involving the brachial artery. On the fourth day the 
block was assigned to a junior member of the house staff. After injecting 10 ¢.c. of procaine 
the operator left the patient to attend another patient. Several minutes later he was called 
back by the nurse because the patient was not ‘‘doing well.’’ The patient was cyanotic, 
pulseless, and not breathing. Seven and one-half grams of Sodium Amytal were adminis- 
tered intravenously on the premise that a procaine reaction had occurred. The patient did 
not respond. Manual artificial respiration was instituted by alternately compressing the 
thorax until a mechanical resuscitator was obtained. All attempts at resuscitation were 
futile. The operator recalled that while the procaine was being injected the patient com- 
plained of a headache. This is a significant observation which should have cast suspicion 
on the possibility of an intrathecal injection. Valuable time was wasted in administering 
Sodium Amytal before instituting artificial respiration. Furthermore, the Sodium Amytal 
was not indicated in the absence of convulsive manifestations or excitement. 


CasE 3.—A left stellate ganglion block was attempted in a 67-year-old white man by 
the anterior route for peripheral vascular disease. Ten cubic centimeters of 1 per cent 
procaine were administered slowly. It was noted upon introduction of the needle that the 
patient complained of paresthesias radiating into the arm. The patient quickly became 
drowsy. Approximately five minutes later he was comatose and not breathing. His pulse 
was palpable. He was placed in the supine position and manual artificial respiration insti- 
tuted. The pulse, which was slow and bounding, disappeared. A mechanical resuscitator 
was called for and brought in ten minutes later. Efforts at resuscitation proved fruitless. 
The paresthesias radiating into the left arm strongly suggest that the needle was against a 
nerve in the intervertebral foramen and that the drug had been injected intrathecally. 


It is obvious from the foregoing cases that intrathecal injection of the 
local anesthetic drug in attempting a stellate block is a distinct hazard which 
may terminate fatally, if not promptly recognized and treated. How it occurs 
is difficult to say exactly. It has been suggested that out-pouchings of dura 
may be present along peripheral nerves which communicate with the sub- 
arachnoid space and that the needle may be introduced into these. The fact 
that no spinal fluid is withdrawn on aspiration is no assurance that the needle 
is not in the intrathecal space. Headache upon injection or eliciting paresthesias 
when the needle contacts the bony landmarks may be indications of impending 
danger. It is a good plan to inject a test dose of several cubic centimeters of 
the solution of drug and to wait a few minutes before injecting the balance of 
the contemplated dose. 

Reactions to the drug due to rapid absorption, intravascular injection or 
intolerance are often confused with those due to intrathecal injection. It is 
frequently difficult even for the experienced individual to promptly differentiate 
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between them. Reactions to the local anesthetic drug fall into two groups: the 
stimulating or convulsive type, and the circulatory or depressant type. The 
stimulating type of reaction is easily recognized and differentiated from a 
‘‘high spinal’’; but the depressant type is not, as the following eases illustrate. 


CasE 4.—A left-sided block was attempted in a 35-year-old white man, using 10 c.c. 
of 2 per cent lidocaine. A well-defined Horner’s syndrome appeared, indicating a successful 
block. Approximately five minutes later the patient became drowsy. He was promptly 
placed in the supine position. Within the next few minutes he lapsed into a comatose state 
from which he cou!d not be aroused. His pulse was 76, blood pressure 85/70. Respirations 

were 20 but somewhat depressed. Ephedrine sulfate was prepared for injection, but before 
it was given his blood pressure rose to 95/70, then to 100/80. He continued in this state 
for ten minutes more, then opened his eyes and spoke. In view of the fact that his respira- 
tion was not depressed, his blood pressure rose, and pulse did not change, no therapy appeared 
indicated. During the course of the next fifteen minutes the depression wore off and he 
was able to sit up. This type of reaction is sometimes characterized by sudden circulatory 
collapse. The pulse suddenly becomes thready and disappears. Such reactions are due to 
sudden ‘‘build-up’’ of the blood level by a local anesthetic drug and myocardial depression. 
Death may occur from cardiac standstill. More often the reaction is de’ayed and the depres- 
sion comes on gradually. The pulse may be slow or rapid; the blood pressure falls. When 
a hypotension or other manifestation of circulatory collapse ensues, a vasoconstrictor, such 
as ephedrine or Neo-Synephrine, intravenously, is indicated. Cardiac arrest must be suspected 
if no pulse or blood pressure or evidence of cardiac action is apparent. Unless immediately 
recognized and treated by cardiac massage a fatal outcome is inevitable. 


The convulsive type of reaction is easily identified, as the following case 


shows. 

Case 5.—A 35-year-o’d white man was being blocked by the anterior route. Immedi- 
ately after the injection of 10 ¢.c. of 1 per cent procaine he became pale and apprehensive. 
His pulse was rapid. Several minutes later he developed a generalized tremor, which merged 
into convulsions. Pentothal Sodium, 0.3 Gm., was promptly administered intravenously. 
Respiration became depressed and required assistance by means of positive pressure with a 
bag and mask and 100 per cent oxygen. The convulsions ceased. The depression wore off 


and the patient made an uneventful recovery. 


The excitory type of reaction is controlled by barbiturates. Barbiturates 
are useless and are contraindicated in combating the depressant type of response 
or respiratory failure due to intrathecal injection. 

Puncture of the pleura or lung followed by pneumothorax is a not infre- 
quent occurrence. It may be distressing but it is not fatal when it occurs in 
attempting a unilateral block. Pneumothorax occurs more frequently when 
the right side is being blocked because the pleura extends several centimeters 
higher into the neck region on this side. The writers have been consulted con- 
cerning a fatality following a bilateral block. The details of the mishap are 
meager, but according to the operator, immediately after blocking the second 
ganglion, syncope suddenly ensued. The usual resuscitative measures, which in 
this case consisted of manual artificial respiration compressing the thorax 
alternately with the patient in the supine position, and intracardiac epinephrine, 
were ineffective. A bilateral pneumothorax was found at autopsy. It is 
advisable to inject only one side at any one sitting. When a bilateral block 
is mandatory, it is advisable to allow as long a lapse of time as possible between 
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blocks. An x-ray examination of the thorax is desirable following the first 
block and would allay apprehension of the operator. The practice of removing 
the stylet from the needle, placing a drop of local anesthetic solution on the 
hub and having the patient breathe deeply once or twice is recommended. 
.Disappearance or blowing out of the drop with respiration indicates that the 
needle is in the pleural space. Absence of this phenomenon, however, does not 
assure one that the needle has not pierced the parietal pleura and that a tension 
or a closed pneumothorax has not been induced as the following case demon- 
strates. 


CasE 6.—Stellate ganglion block (left) was induced in a 45-year-old white man by the 
anterior approach. There was no movement of the test drop at the time of insertion of the 
needle. A Horner’s syndrome was apparent shortly after injection of the procaine. The 
patient was placed in the recumbent position and soon after began to complain of an ache 
in the lower chest posteriorly, which was aggravated by breathing. Shifting from the 
recumbent to the upright position caused the pain to migrate to the upper left portion of 
the thorax. The percussion note was tympanic and breath sounds were distant. X-ray 
examination revealed a pneumothorax on the left side. Coughing was not elicited at the 
time of introduction of the needle. The patient was admitted to the hospital and the air 
was aspirated and a water trap introduced. 


Pneumothorax probably occurs much more frequently than is reeognized 
because in many instances the amount of air admitted is small, and few, if any, 


symptoms develop. 
Piercing the esophagus in the direct anterior approach has also been 


observed by one of us. 


Case 7.—A 40-year-old white man was blocked by inserting a 25 gauge 1% inch needle 
between the sternomastoid and the trachea. A successful block was obtained. Several hours 
later he called attention to tenderness in the region of the puncture and pain on swallowing. 
His temperature was 100° F. twelve hours after the block. The following day there were 
swelling and fullness and distinct tenderness on pressure over this area. The patient could 
swallow but experienced considerable pain when he attempted to do so. He was immediately 
placed upon a regime of penicillin and streptomycin. The swe'ling, tenderness, and fever 
gradually subsided within the next several days and he made an uneventful recovery. 


The possibility of ‘‘pleural shock’’ likewise must be borne in mind, but no 
instance of this syndrome, whatever it may be, has occurred in our hands or 
has been ealled to our attention following stellate ganglion block. In one 
instance a bilateral spotty distribution of anesthesia and paresis in both arms 
developed, which lasted forty minutes. We assumed that the drug had been 
injected peridurally. 

The appearance of ‘‘angina’’ in patients with coronary artery disease when 
stellate block is being performed as a therapeutic procedure to relieve pain is 
not uncommon and has been suggested as a possible cause of death following 
this block. Some operators become alarmed when such symptoms develop and 
discontinue the procedure. The more logical course is to complete the block as 
quickly as possible and obtain the symptomatic relief the block offers. 
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MASSIVE GENERALIZED WOUND BLEEDING DURING OPERATION 
WITH CLINICAL AND EXPERIMENTAL EVIDENCE OF 
BLOOD TRANSFUSION REACTIONS 


STANLEY R. FRIESEN, M.D.,* WituiAm N. Harsna, M.D., ANd 
CHARLES H. McCroskey, M.D., Kansas Crry, KAN. 


N SPITE of the fact that the use of blood transfusions in the practice of 
surgery has yielded increasing satisfaction in the preparation of the patient, 
the safer accomplishment of extensive surgery, and the rehabilitation of the 
seriously ill patient, surgeons are becoming aware of the dangers associated 
with the indiscriminate and almost promiscuous employment of repeated in- 
fusions of blood. Not the least of these dangers concerns the renewed observa- 
tion that serious bleeding may occur in an operative wound of an anesthetized 
patient who is undergoing an unrecognizable hemolytic transfusion reaction. 
Fortunately, improved techniques in the typing and ecross-matching of blood, 
with the recent application of Rh subgroup sensitivity determinations, portend 
a greater element of safety in many hospitals today. However, most hospitals 
utilize relatively gross methods of typing and eross-matehing with little or no 
regard to lesser antigenic factors contained in the Rh system alone; consequently, 
‘transfusion reactions”’ still occur following the infusion of so-called ‘‘com- 
patible’’ blood. 

PURPOSE OF PRESENTATION 


This report is presented (1) to substantiate any impression that a bleeding 
tendeney may occur as a result of the administration of incompatible blood, (2) 
to indicate that the phenomenon of bleeding is of particular significance to 
surgeons although its hazards may be presented to physicians in other fields, (3) 
to offer evidence suggesting the nature of the defect(s) in coagulation, and 
(4) to permit evaluation of the prophylaxis and therapeusis of the bleeding 
tendency. Evidence gained from experimental investigations in laboratory dogs 
and from clinical studies of patients is presented, in addition to an analysis 
of the studies concerning seven cases previously reported.' 


THE BLEEDING SYNDROME WITH AN ANALYSIS OF SEVEN CASES 


As the previously reported case histories attest in detail,' the bleeding 
syndrome is characterized by a massive generalized ooze of blood from all cut 
surfaces of the operative wound which may result in uncontrollable exsanguina- 
tion and death. The bleeding begins insidiously, usually during or immediately 
after operation, and culminates in a state virtually refractory to the usual 


Read before the Section on Surgery of the Annual Session of the American Medical Asso- 
ciation at Atlantic City on June 13, 1951. 
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methods of hemostasis. Of the seven eases reported, two patients were for- 
tunately salvaged from a fatal outcome, but only because the bleeding was rec- 
ognized early, at a time when the surgical wounds, superficially situated in 
these patients, were amenable to prompt and efficient compression or open pack- 
ing. 
In the analysis of the seven cases, it beeame apparent that the infusion of 
incompatible blood probably constituted the sole inciting agent in the cause of 
the abnormal bleeding. All patients had received previous transfusions of 
whole blood with a preoperative history of known previous reactions in four 
patients. All patients were receiving blood at the onset of bleeding. Clinical 
manifestations, postanesthetic, of transfusion reactions included fever, urticaria, 
jaundice, oliguria, anuria, and, in one, sudden shock out of proportion to 
measured blood loss. Other evidence suggesting anaphylaxis included a signifi- 
eant and sudden thrombopenia in four patients studied, bone marrow eosino- 
philia and thrombopenia in two, an occasionally elevated clotting time and 
visible bleeding in all. As to the character of the clot, when present, there was 
a general impression that a ‘‘poor clot’’ was formed. Evidence of hemolysis 
included hemoglobinemia, hemoglobinuria, elevated icteric index and indirect 
serum bilirubin, and subsequent renal injury. Only the usual and relatively 
erude methods of determining blood incompatibility were employed; neverthe- 
less, in one patient conclusive proof of heterologous mismatching was present 
and bleeding, associated with hemolysis, followed the administration of 250 c.e. 
of such blood. The Coombs test, or similar tests for previous sensitizations (iso- 
immunization) among the Rh subgroups, was not practiced in any of the cases, 
unfortunately; nor were the protamine titration determination or fibrinolysis 
studies used. Prothrombin determinations were normal. Other possible etio- 
logical factors in the occurrence of bleeding during operation were ruled out; 
these included shock, anesthetic agents, and drug sensitivities. In the seven 
cases, there was a discouraging lack of response to the following: splenectomy, 
intravenous calcium (1 to 4 Gm.), vitamin K (72 mg.), vitamin C (1,000 mg.), 
fraction I globulin (antihemophilic globulin), fresh blood by direct route, throm- 
bin (topical and intravenous), intravenous procaine, antihistaminies, protamine 
sulfate and toluidine blue dye (1 mg. per kilogram of body weight). The 
latter two substances, however, were given in what is now considered to be 
insignificant and inadequate dosages. 

The admittedly incomplete observations in these patients prompted the 
present investigations, as well as a search for historical evidence concerning 


hemorrhagic reactions to incompatible blood. 


HISTORICAL EVIDENCE 


Of the many and varied complications of blood transfusions described in 
the literature, the occurrence of hemorrhage and exsanguination is not well 
documented. Wiener,” in a discussion of the hemolytic type of reaction in his 
book, Blood Groups and Transfusions, states briefly that ‘‘not infrequently a 
hemorrhagic tendency develops immediately after the transfusion and blood 
may ooze from the site of transfusion, from the gums, uterus (in post-mortem 
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cases), or any fresh puncture made in the skin for the purpose of treatment.’’ 
Isolated case reports illustrative of the above statement are available.*~* In 
an extensive study of the immunologic aspects of blood transfusion reactions, 
Brown® has demonstrated the presence of a consistent defect in blood coagula- 
tion resulting from incompatible transfusion, and has been able to reproduce 
the phenomenon in dogs. 

Post-mortem confirmation that a hemorrhagic phenomenon may occur fol- 
lowing the infusion of incompatible blood is given by Lattes® and by Lindau’? 
who describe hemorrhages in most organs of the body as well as bleeding ul- 
cerative changes in the intestines. 

Observations that a bleeding tendency may ensue as a result of anaphylaxis 
and/or blood group incompatibility in circumstances other than transfusions 
offer indirect but pertinent information substantiating the possibility that bleed- 
ing may follow incompatible transfusions. The hemolysis present in infants 
with erythroblastosis fetalis, for example, is ostensibly accountable to sensitive- 
ness to, or immunization by, differences in Rh subgroupings. The hemorrhages 
which occasionally occur in the hemolytic type of erythroblastosis have not been 
satisfactorily explained. Potter’! describes occasional alterations in the bleed- 
ing and clotting times, as well as a reduction in the circulating platelets. 

If hemolytic transfusion reactions manifested occasionally by hemorrhagic 
tendencies are, in reality, anaphylactic responses representing antigen-antibody 
reactions in either homologous or heterologous major groupings, one might ex- 
pect to find corollary examples of similar syndromes among anaphylactic reac- 
tions of other types. It is well known that increased incoagulability of the 
blood exists during anaphylactic and peptone shock in dogs. The responsible 
anticoagulant was early suggested by Howell’? to be heparin, or antithrombin. 
This antithrombin factor was identified with heparin by Waters, Markowitz, 
and Jaques’* on the basis of the fact that protamine which neutralizes the anti- 
coagulant effect of heparin’ also restores blood coagulability in peptone and 
anaphylactic shock. The coagulation defect occurring in peptone and anaphy- 
lactic shock was reported by Silva and co-workers’’ to include a factor of 
fibrinolysis, as well as the discharged ‘‘heparin’’; their detailed studies are of 
significance in relation to the findings reported in this presentation. 

Allen and co-workers'* have studied many and various instances of ab- 
normal bleeding. The protamine titration method of Allen’? for the measure- 
ment of circulating heparin-like substances affords an extremely valuable tool 
in the study of altered coagulation phenomena and is used as an indicator for 
specific therapy. 

An unidentifiable anticoagulant has been demonstrated in the blood of 
hemophiliaes after repeated transfusions of blood, plasma, or plasma fractions." 
This circulating anticoagulant is apparently superimposed upon the pre-exist- 
ing bleeding diathesis and has been considered to develop as a result of im- 
munization following transfusions. 

An increase in the circulating ‘‘heparin’’ has been reported following the 
stress of surgical operations and the administration of adrenocorticotrophiec hor- 
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EXPERIMENTAL INVESTIGATIONS IN DOGS 


Although it has been shown that dogs may possess specific blood groups 
by the production of homologous immune antibodies,”° this fact is not generally 
appreciated, as is indicated by the common practice in experimental laboratories 
of transferring blood from dog to dog with little regard to cross-matching. It 
has been observed, however, that highly inbred dogs (or animals in general) 
do not easily tolerate the administration of foreign substances such as are found 
in the blood of other dogs or sera.*!| Because of the immunologie significance 
of genetically-based differences in dogs, one-half the number of dogs used in 
the experiments (Series I) were especially selected. This series consisted of 
six purebred registered Boxers, siblings, of both sexes. Series II consisted of 
six common mongrels, all males. 

Method.—All dogs, weighing from 6 to 10 kilograms, were given repeated 
infusions of sterile pooled whole blood of mongrel dogs, 25 ¢.e. intravenously 
6 times a week for 4 weeks (Series I) and 5 weeks (Series II). At the con- 
clusion of the last injection of each week, the following studies were carried 
out: blood hemoglobin, prothrombin activity (Quick??), blood culture, and pro- 
tamine titration of circulating ‘‘heparin’’ (Allen’‘). At the end of the last 
injection of blood in the fourth week and after blood studies were obtained, 
dogs No. 5 and No. 6 of Series I were given toluidine blue* (15 mg. per kilo- 
gram of body weight intravenous!y) and the studies were repeated. After three 
more days, dog No. 6 was given another 25 ¢.c. of pooled blood intravenously 
after which the studies were again repeated. In all dogs there was close ob- 
servation for any manifestation of bleeding; to note this more demonstrably, 
an abdominal skin incision was made in dog No. 6 of Series I just prior to the 
last infusion of blood. 


Results.— 

Series I (see Fig. 1): Purebred, genetically uncomplicated dogs. All dogs 
in this series developed a significant increase in the protamine titration, first 
noted at the end of the third week and clearly manifest at the end of the 
fourth week. There was gross bleeding, as melena, in the fourth week in all 
six dogs, which resulted in exsanguination in the four untreated dogs. The 
protamine titration decreased to normal after the administration of toluidine 
blue in dogs No. 5 and No. 6, and the melena ceased. In dog No. 6, on the third 
day after treatment with toluidine blue, an abdominal skin incision was made, 
no abnormal bleeding noted, and the incision left unsutured just prior to the re- 
administration of pooled blood. There followed unquestionably increased oozing 
of blood from the incised wound and recurrent melena, the latter causing death 
by exsanguination. An increase in the protamine titration to 0.20 mg. pro- 
tamine (normal control 0.10 mg.) followed the reinjection of the blood. Dog 
No. 5 was still alive and well one vear after these experiments. Hemoglobin 
values in all dogs remained essentially unchanged until bleeding began, at which 


*Supplied by Abbott Laboratories, North Chicago, III. 
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time there was a commensurate decline in their values. Prothrombin times in all 
were unchanged throughout the experiment and blood cultures were sterile (72 
hours) in 32 of 34 determinations. 

Series II: Mongrel dogs, genetically complicated. The six dogs studied in 
this series demonstrated no evidence of bleeding nor any coagulation defect, as 
measured by the tests employed, throughout the five weeks of the experiment. 

All dogs of both series were under identical experimental conditions; all 
showed a similar degree of hookworm infestation of the bowel. 


Changes in Protamine Titration Values in Six Purebred Dogs 
Subjected to Repeated Infusions of Pooled Whole Blood 
of Mongrel Dogs 
Bleeding (melena) in all 
Prothrombin determinations: 
no change throughout, * 
0.24 6 
Blood cultures: sterile Bleeding from 
_ 72 hrs, throughout. skin incision. 
i Blood hemoglobin? changes Exsanguination 
E commensurate with bleeding. by melena, 
0.20 
(Exsanguination) 
= 5 
= 
- 1.8 w., 
bleeding 
E 2g, stopped, 
2 0.10 3 days 
Skin incision 
(no bleeding) 
0.06 4 — 
1 2 3 4 > see oe 2@¢ 
Weeks, { 25cc. blood 
25 cc. pooled blood given 6 times weekly | Toluidine blue 
1.V. 1S mgm./kg. 


Fig. 1. 


CLINICAL STUDIES 


All patients experiencing recognizable transfusion reactions while on the 
medical or surgical service of the University Hospital were studied for blood 
incompatibility and for alterations in the coagulation mechanism. Patients with 
known blood dyserasias were excluded. Incompatibility studies included re- 
cross-matching, retyping of the blood of both the patient and the infusion for 
the ABO and CDE systems (Rh), the indirect antiglobulin test of Combs?* for 
the determination of previous sensitization of the patient by Rh subgroups, and 
bacteriologie culture of the blood remaining in the transfusion set. In addition, 
blood hemoglobin, serum hemoglobin, urine hemoglobin, and icteric index deter- 
minations were earried out. Studies of blood coagulation included bleeding 
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time, clotting time (Lee-White method”*), prothrombin time (Quick’s method), 
circulating platelet count, protamine titration (multiple tube method of Allen), 
and gross observation of the clot. In all patients, observations were made con- 
cerning the presence or absence of abnormal bleeding from venipuncture sites, 
mucous membranes, and surgical wounds if present. 

Results —Ten patients demonstrating subgroup incompatibility and ex- 
periencing mild, urticarial, or slightly febrile reactions without hemolysis dis- 
played no measurable defect in coagulation after 40 to 500 ¢.c. of blood. No 
abnormal bleeding was noted. 

Four patients receiving 10 to 200 ¢.c. of blood incompatible in either the 
ABO or Rh subgroup system and experiencing severe but nonhemolytic trans- 
fusion reactions (shaking chills and/or sudden fever) also exhibited no altera- 
tions in blood coagulation by the tests employed. No abnormal bleeding was 
noted. 
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0.264 Patient *4 t Patient Patient #3 
untreated 


Persisting 
36-48 hrs, 


(Rh) 


FIBRINOLYSIS 
brinolysis 


0.16 
# 
0.14 (ABO) tt 


Abnormal Abnormal 


Protamine Titrations (mgm. Protamine) 


Abnormal 
0.12 4 bleeding bleeding bleeding 
from wound | from gums from wound 
Jaundice (ABO) 
0.10 Renal failure 4 
0.08 cc, | toluidine T |500ce [500cc, 
folooe | blood blue blood blood | 250cc | 

0.06 blood 

Note: Hemolysis in all. Toluidine blue 

Clotting time slightly elevated. 8mgm./kg. 7mgm./kg. 


Platelet count, prothrombin activity and bleeding time unchanged throughout. 


Fig. 2. 


Four patients receiving 250 to 500 ¢.c. of blood incompatible in major or 
minor blood group systems and experiencing hemolytic transfusion reactions 
presented defects in coagulation (see Table I, Fig. 2). Abnormal bleeding was 
prominent, from surgical wounds in 3 patients and from the gums in 1 unoperated 
patient. The measurable changes in the blood-clotting mechanism concerned the 
clotting times and protamine titrations. At times the end points of both studies 
were difficult to determine and interpret. In spite of the obvious bleeding, the 
clotting times were determined to be just above or at the upper limits of normal. 
In one of the clotting time determinations (patient No. 4) lysis of a poor clot 
made accurate determination difficult. The protamine titration determinations 


= 
0.24 
0.22 
0.20 | 
0.18 
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(unsatisfactory technique in one) were definitely elevated in the other 3 pa- 
tients, persisting in 1 untreated, unoperated patient for 36 to 48 hours; the 
patient (blood type A, Rh positive) had received 500 ¢.c. of A, Rh positive 
blood. Toluidine blue dye (15 mg. per kilogram body weight intravenously ) 
which was given 2 patients completely corrected the bleeding tendeney clinically 
and was followed by normal protamine titration values. In one patient definite 
evidence of fibrinolysis was observed; in the other 3 attention was not specifically 
directed to this factor, but apparently was not observed. Circulating platelets, 
prothrombin activity, and bleeding times were unaltered throughout these 
studies. Case 4 deserves special consideration inasmuch as accurate controls 
through the study were maintained. This patient, a 79-year-old man, in whom 
eross-matehing had been difficult, had received 200 ¢.c. of blood, incompatible 
in the ABO system, compatible in the Rh system, with severe reaction but with- 
out hemolysis or alteration of the coagulation tests outlined above. He later 
received 500 ¢.c. of blood, incompatible in both ABO and Rh systems (but no 
Rh sensitization) during an operation for an obstructing carcinoma of the colon 
under ether-cyelopropane anesthesia. The reaction, apparently severe as meas- 
ured by marked hemoglobinemia and hemoglobinuria, was not recognizable as 
such during anesthesia except for the onset of the characteristic severe oozing 
of dark blood from the wound. The bleeding began after 400 ¢.c. of the blood 
had been given. A sample of blood taken from the wound during operation and 
collected in a sterile culture tube formed a poor jellylike clot in 2 minutes; 
within 10 minutes complete dissolution of the clot occurred. The bleeding time, 
prothrombin determination, and platelet count were 2 minutes, 43 per cent of 
normal, and 222,000 per cu. mm., respectively. The clotting time was 22 minutes 
(10 to 20 minutes is normal) and the protamine titration was 0.16 + mg. prota- 
mine (normal value is 0.14 mg.) an inerease of over 20 ng of ‘‘heparin’’; there 
was poor clot formation, making end point determinations difficult. Within 10 
to 15 minutes in both tests, the jellvlike clot reverted to a completely incoagulable 
state, indicating gross evidence of fibrinolysis. Further evidence of marked 
fibrinolytie activity of this patient’s blood was demonstrated by adding varying 
small amounts of the plasma to normal heparinized plasma which was then 
clotted by the addition of an excess of protamine and observed at intervals for 
lysis. As little as 0.05 ¢.c. of the test plasma completely lysed the pure fibrin 
elot from 0.5 ¢.e. of plasma. The serum hemoglobin was 6.7 per cent. The 
patient was immediately given toluidine blue dye intravenously (15 mg. per 
kilogram body weight in 1 liter of 5 per cent glucose in distilled water) over 
a 3-hour period, after which the tests were repeated. All values at this time 
were normal. Two sets of normal values prior to the reaction served as base 
line controls. The bleeding from the previously closed laparotomy incision, 
which had saturated the dressings and bedding, ceased after the administration 
of the dye. The wound healed satisfactorily and although the patient recovered 
from the immediate reaction, he suecumbed on the eleventh postoperative day 
from renal failure. Abdominal carcinomatosis without demonstrable hepatic 
involvement was found at operation; a laparotomy incision constituted the only 


surgical dissection. 
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RANGE OF 
ANES- PROTAMINE 
PA- THESIA INCOM- HE- | GROSS TITRATION | TOLUI- 
TIENT AND PATIBIL- | MOL- | BLEED- | CL. TIME (MG, DINE 
NO. SEX | SURGERY ITY YSIS ING (MIN.) | PROTAMINE) | BLUE REMARKS 
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Fibrin- Fibrinol- 
olysis ysis 


DISCUSS 


From the above observations and stu 


stances are usually present when the described bleeding syndrome occurs. 


The transfusion of incompatible blood w 
The incompatibility may be in the major ABO system or in the minor 
Previous transfusions are not necessary if the incom- 


factor. 
Rh system (CDE, ete.). 


ION 


dies, it is apparent that four cireum- 
(1) 


hich incites the reaction is always a 


patibility takes place in the ABO system because of the naturally occurring 


agglutinins in the strong antigenic syste 


m; on the other hand, if the incom- 


patibility lies in the minor systems, a history of previous transfusions is neces- 


sary for the sensitization of the patient. 


more of blood is apparently a necessary factor. 


thetized patient, so that the usual severe 


masked to allow the infusion of this amount of incompatible blood. 


surgical wound is usually present for the 


(2) The administration of 250 c.e. or 
The patient is usually an anes- 
symptoms and signs of reaction are 
(3) A fresh 
eross observation of abnormal bleed- 


ing, the greater the dissected area, the greater the chances for a fatal outcome 


by exsanguination. Close observation of 
intestinal tract may bring to light the 
hemolysis is usually present, indicating 
is probably not the cause of the bleeding } 


venipuncture sites, gums, and gastro- 
manifest bleeding. (4) Evidence of 
a severe reaction; hemolysis, per se, 
»yhenomenon. 


It has been shown that a satisfactory treatment for the bleeding which 


may occur as the result of the infusion of 
administration of toluidine blue dye in a 
dicated when elevated protamine titration 
in patient No. 4, in whom fibrinolysis was 
is possible, but not felt probable, that the ¢ 


incompatible blood is the intravenous 
dequate dosage; this is especially in- 
s are found. The response to the dye 
prominent, was dramatic, although it 
ircumstanees were highly coincidental. 


The response to toluidine blue in other patients and in dogs of Series I in this 


study is considered significant. 


The prevention of incompatible transfusion, of course, is most important 


and should be emphasized. More efficient 


techniques for the typing and eross- 


matching of blood in the ABO group and more routine performance of the 


Combs test for determination of Rh sensitization add to the successful avoid- 
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ance of reactions. The actual typing of blood in the minor groups routinely is 
impractical, if not impossible, at the present time. It should be done in those 
patients with transfusion reactions or with a history of previous reactions. 

Inasmuch as there has been reported an increase in protamine titration 
values following ‘‘stress’’ in the form of surgical operations and administration 
of ACTH, it is conceivable that the bleeding phenomena described here could 
be a manifestation of the stress of transfusion reactions (as opposed to the lesser 
stress of compatible transfusion). In a post-mortem examination of Case 2, in 
which exsanguination from a surgical wound occurred, there was noted medul- 
lary adrenal hemorrhage. We have been unable to demonstrate alterations in 
protamine titration following routine surgical operations by the method em- 
ployed in this study.*° 

The results concerning the defects in coagulation of the experimental and 
clinical studies reported here are inconclusive and are meant only to add in- 
formation to the already growing conceptions of the problem. Current investi- 
gations supplement these studies by including determinations of fibrinogen, 
fibrinolysin, antifibrinolysin, eosinophilic response to stress, and genetie blood 
isoimmunization in patients and experimental dogs. Thrombocytopenia which 
was thought to be an important factor previously! was not found in the present 
studies and may be of no significance. 

It should be mentioned that the bleeding syndrome as described here and 
previously is not to be confused with the bleeding of ‘‘spontaneous thrombocyto- 
penia’’ during operation in which the oozing is of a brighter red color and 
which responds to splenectomy. Nor is it similar to the so-called ‘‘bleeding of 


cyclopropane anesthesia.’’ 
CONCLUSION 


It has been shown conclusively that abnormal bleeding, in the form of a 
profuse ooze from surgical wounds or mucous membranes, may follow the ad- 
ministration of incompatible blood. The ensuing transfusion reaction appears 
to be of the hemolytie type. The bleeding in the experimental dogs and in the 
patients who were treated responded to adequate therapy with toluidine blue. 

The exact nature of the abnormal coagulation mechanism is not identified; 
it appears that a heparinoid disturbance is present and that the observed fibrin- 
olysis is an important factor. 
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MASSIVE GASTRODUODENAL HEMORRHAGE: TREATMENT WITH 
POWDERED GELFOAM AND BUFFERED THROMBIN SOLUTION 


A PRELIMINARY REPORT 


JOHN N. McCuure, Jr., M.D., ATLANTA, GA. 
(From the Whitehead Department of Surgery, Emory University, and Grady Memorial Hospital) 


LTHOUGH during the past decade considerable progress has been made in 

the treatment of patients hemorrhaging from the upper gastrointestinal 
tract, there is often controversy between the internist and surgeon as to how 
these patients, either as individuals or as a group, should be managed. Few 
internists have been able to approach the results obtained by Meulengracht' in 
his conservative regimen (1.5 per cent mortality) and infrequently have surgeons 
achieved the relatively low mortality rates reported by Finsterer? and Stewart 
and co-workers* with their early resections (5.1 and 6 per cent, respectively). 
Table I is compiled from reports published during the past five years. 

In evaluating any type of therapy on patients with bleeding peptic ulcer 
there are two important prerequisites: (1) patients must be classified according 
to the severity of bleeding and the systemic response to bleeding, and (2) an 
adequate number of patients must be observed. It is well known by investigators 
who see large numbers of such cases that the amount of hematemesis or melena 
reported by the patient is frequently in excess of what has actually occurred, 
and that many stop bleeding either before or shortly after arriving at the 
hospital. These factors, therefore, preclude the use of all hospital admissions 
with bleeding ulcers, and necessitate careful evaluation of reports describing 
one, two, or several patients who have responded ‘‘dramatically’’ to any form 
of therapy. 

Both medical and surgical mortality figures remain at an improvable level, 
particularly in municipal charity hospita!s where most of the patients are from 
the lower economie strata and consejuently are often in a more critical condition 
on admission to the hospital than would be a comparable number of private 
patients. Any rational form of therapy which, without harm to the patient, 
may be expected to arrest or retard hemorrhage is justifiable. The use of 
coagulating agents seems to be theoretically promising. 

Absorbable hemostatie sponges of various types developed during the last 
war and used with or without thrombin have been accepted in all fields of 
surgery. It is conceivable that if such materials, under proper conditions, were 
brought in contact with a bleeding lesion of the stomach or duodenum, hemor- 
rhage might be stopped. The first attempts at such procedures were made by 
Daly and co-workers* who administered thrombin and a buffer solution* through 


The Upjohn Company, Kalamazoo, Mich., supplied the powdered Gelfoam and bovine 
thrombin and also gave financial support to the work reported here. 

Received for publication, Jan. 24, 1952. 

*Buffer solution is prepared by mixing 20.4 Gm. of disodium phosphate in 1 L. of distilled 
water and 1.95 Gm. of dihydrogen potassium phosphate in 100 c.c. of distilled water. These 
are combined to produce 1,100 ¢c.c. of one-seventh molar phosphate buffer solution with pH 


of approximately 7.6. 
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a stomach tube and obtained encouraging results. Their mortality rate was 
12 per cent in a group of 100 consecutively treated patients, and they felt that 
thrombin so used was a valuable adjunct in the management of upper gastroin- 
testinal bleeding. 


TABLE I. MortTaALiry RATES IN TREATMENT 


(Mortality rates from the treatment of ‘‘severe to massive’’ upper gastrointestinal bleeding 
reported during the past five years.) 


COMBINED 
MEDICAL SURGICAL MEDICAL & SURGICAL 
SOURCE (PER CENT) (PER CENT) (PER CENT) 


Baker 13. 

Brown 12.4 11 to 18 
Cates 30 
Costello—old regimen 25 
Costello—new regimen 
Glenn 

Heuer 

Holloway 

Lewison 

Sandusky 


10 


Numerous investigators’ have demonstrated both elinically and experi- 
mentally that Gelfoam, an artificially produced gelatin sponge, is an effective 
and safe hemostatic agent. It is nonantigenic, and it is readily absorbed by 
the surrounding tissues. Its mode of action when applied to a bleeding surface 
is found to be similar to that of human fibrin. Blood cells are trapped in its 
meshes, fibrin is deposited, and a firm clot develops. 

Powdered Gelfoam, obtained by grinding Gelfoam very fine, has properties 
identical with those of Gelfoam. It will mix into a thick pasty solution with 
water or buffer solution, or dry, it will absorb forty-five times its weight of 
blood. When soaked in thrombin and applied to a bleeding surface instantaneous 
clotting ensues. It can be conveniently given by mouth, or mixed with buffer 
solution and administered through a large-bore stomach tube. 

Cantor and Reynolds® demonstrated experimentally that bleeding from 
excised areas of dogs’ gastric mucosae could be readily controlled by the applica- 
tion of powdered Gelfoam and thrombin. Tenacious clots were formed and 
cessation of bleeding occurred in all instances. These workers® * ° were cognizant 
of the fact that such lesions were only remotely similar to bleeding peptic ulcers 
in the human being. However, they tried this method on 27 consecutive pa- 
tients with massive upper gastrointestinal hemorrhage, and were so encouraged 
that the series was extended to 120 patients with an over-all mortality rate of 
3.3 per cent. 

Since the clotting activity of thrombin is abolished in a medium of pH 4.5 
or below'® it would seem advantageous to combine the buffer solution of Daly 
(pH 7.5) with the powdered Gelfoam and an excess of thrombin to insure the 
presence of a potent ‘‘coagulogenic’’ mixture in the stomach and duodenum. 
Experience with several ulcer patients in this hospital has shown that 50 c¢.c. 
of buffer solution will elevate the pH of gastric juice from a low of 1.9 to 7 
initially, and will frequently keep the pH above 4 for 30 to 45 minutes. 
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SELECTION OF PATIENTS 


During the past year, 57 patients with the diagnosis of massive upper 
gastrointestinal bleeding have been treated in Grady Memorial Hospital with | 
powdered Gelfoam and buffered thrombin solution. Rigid criteria were used 
in selecting these patients. Massive bleeding was considered to have occurred 
in anyone (1) who had recently experienced hematemesis or melena and who 
had a hemoglobin blood level of 8 Gm. or less (not infrequently hemoglobin 
levels of 3 to 5 Gm. were found in patients without evidence of clinical shock), 
or (2) who had recently experienced hematemesis or melena with constitutional 
symptoms and signs of acute blood loss (hypotension, sweating, tachyeardia, 
pallor, extreme weakness, fainting or shock). Many of this latter group were 
admitted to the hospital in profound shock but had a hemoglobin blood level in 
the low normal range. Herein lies the fallacy of using the hemoglobin value 
alone as a criterion of whether massive bleeding has occurred. 


METHOD OF TREATMENT 


Upon admission to the hospital these patients were treated as follows: 


1. Routine history and physical examination were done with careful inquiry 
into previous bleeding episodes or predisposing causes. 

2. Appropriate intravenous fluid or plasma was given while blood was 
being cross-matched. Specimens for routine blood counts and chemistries were 


taken at this time. 
3. Heavy sedation was maintained with morphine or barbiturates to relieve 


apprehension and pain, if present. 

4. Powdered Gelfoam, 1 Gm. mixed thoroughly with 250 to 500 units of 
thrombin, and 50 e.e. of buffer solution* were given immediately and every two 
hours. Amphojel, 20 ¢.¢c., or other antiacid was given alternately every two 
hours. This medication was continued until twenty-four hours after bleeding 
stopped, or until the patient was prepared for surgery. 

5. A Meulengracht diet was offered after six to twelve hours or as soon as 
the patient was able to take food. 

6. Adequate blood replacement with cross-matched whole blood was carried 
out until cireulatory equilibrium was established. ~ 

7. Close observation was maintained (every thirty to sixty minutes, or 
more frequently if indicated) of the pulse, blood pressure, and the general 
response to therapy. 

The above routine is applicable to most patients, but each must be treated 
individually. Oceasionally the powdered Gelfoam and buffered thrombin solu- 
tion is given hourly. Rarely is it necessary to administer the material through 


a stomach tube. 
The volume of blood transfused to restore circulatory equilibrium may vary 


from 500 ¢.c. to 10,000 ¢.ec. and the selection of cases for emergency operation 
was limited io those who, as Dunphy and Hoerr" have described, ‘‘seem to be 


*The buffer solution is made more palatable by adding oil of peppermint. Occasionally 
a patient complains that it produces slight nausea but there have been no instances in which 
it was believed that the buffer solution was responsible for continued vomiting. 
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bleeding to death.’’ An attempt was made to estimate the blood loss by history, 
or by hemoglobin and hematocrit determinations. However, the best method 
is to note the patient’s response to blood transfusions. If, after 500 to 1,000 
e.c. of blood, the blood pressure rises to normal and the pulse slows and remains 
stable, the replacement has been temporarily adequate. On the other hand, if, 
after twelve hours and 2,000 to 4,000 ¢.c. or more of blood the patient is Still 
freely bleeding, he is considered a candidate for surgical intervention. Like- 
wise, if after forty-eight hours and ‘‘adequate’’ blood replacement the patient 
continues to bleed actively, even though the blood pressure is in normal range, 
surgical exploration is advised. 


RESULTS 


Among the 57* patients treated by the above described method there were 
three deaths. Two patients died without surgery. Three patients (5.2 per 
cent of the series) were subjected to emergency operation and there was one 
postoperative death. Table II is an analysis of patients according to race and 
sex. Table III lists the patients according to decades and it is to be noted 
that 44, or 77 per cent, of the patients treated were past 40 years of age. 
All deaths occurred in patients past 62 years of age. Table IV shows the 
various kinds of lesions treated. No patients bleeding from known esophageal 


TABLE II. PATIENTS ACCORDING TO RACE AND SEX 


TOTALS 
WHITE NEGRO NUMBERS | PER CENT 
Men j Men ; 41 72 
Women Women 16 28 


Total Be = 57 


TABLE III. AGE Or PATIENTS TREATED 


DECADE | 10-20 | 20-30 | 30-40 | 40-50 | 50-60 | 60-70 | 70-80 | 80-90 | 90-100 
No. of Patients 2 2 9 10 17 12 2 1 z 


Deaths 3 
44 patients (77 per cent) were over 40 years of age. 


TABLE IV. KINDS OF LESIONS TREATED 


LESION | NUMBER | PER CENT 
58 
14 
8.8 
5.2 


Duodenal ulcer 33 
Gastrie uleer 

Probable peptic ulcer* 

Marginal ulcer 

Acute gastritis 

Gastric cancer 

Neurofibroma of stomach 

Undiagnosed 8.8 


*Diagnosis was made clinically. There was no x-ray evidence of ulceration. 


*Three patients were treated twice on separate hospital admissions, making 57 patients 
receiving treatment 60 times. One patient is considered to have had inadequate preoperative 
treatment with powdered Gelfoam and buffered thrombin solution and had a subtotal gastric 
resection approximately 28 hours after admission. He is, however, included in the series. 
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NUMBER OF BLEEDING EPISODES 


TABLE V. 


EMERGENCY 
TIMES PATIENTS RESECTIONS DEATHS 
First 36 2 
Second 17 1 1 
Third 2 1 
Fifth 1 
Twelfth 


Approximately 37 per cent of patients bled more than one time. 


*This patient was a known hemophiliac who had a duodenal ulcer demonstrated by 
roentgenograms several times. 


varices were included in this series. The unsatisfactory results obtained in 
treating bleeding varices with powdered Gelfoam and buffered thrombin solution 
are to be reported in a later communication. 

The frequeney of recurrent bleeding is illustrated in Table V. As ean be 
seen, no deaths occurred in this series with the first bleeding episode. This is 
believed to be significant since various other investigators report a high propor- 
tion of deaths resulting from the patients’ first hemorrhage. Among the 147 
eases of bleeding ulcers reported by Brown and co-workers'? there were 19 
deaths. Sixteen (84 per cent) of the fatalities had not bled previously. Black- 
ford and Allen’ studied 151 deaths from bleeding ulcers and found that 77 
per cent occurred as the result of the first hemorrhage. Similarly, over 50 per 
cent of Baker’s'* patients died with the initial bleeding episode. 

The histories of the three fatalities are summarized below : 


Case 1.—The one postoperative death was in a 62-year-old Negro man who had been 
admitted to the medical service for study of melena one week prior to surgery. During this 
time his blood pressure persisted at or near shock levels until fourteen hours prior to 
surgery at which time hematemesis was profuse and he developed severe shock. Powdered 
Gelfoam with buffered thrombin solution was started as well as blood transfusions. Surgical 
consultation was obtained shortly before the emergency resection the next day at which time 
the patient was almost moribund. At operation the stomach was greatly dilated, filled 
with blood clots and powdered Gelfoam; there were three large ulcers (2 to 3 em. in diameter) 
on the posterior side with open sclerotic arteries across the base of each. The patient 
succumbed eighteen hours postoperatively. Earlier treatment with Gelfoam and _ buffered 
thrombin, as well as surgery, might have saved this patient. 


CASE 2.—A 64-year-old white man had been vomiting blood for 24 hours before arriving 
at the hospital. At his admission hematemesis was profuse and he was in severe shock. 
Powdered Gelfoam and buffered thrombin solution were started but were not well retained 
due to the vomiting. In spite of thirteen blood transfusions (6,500 ¢.c.) the patient died 
twelve hours after admission, At autopsy a duodenal ulcer 3 em. in diameter was found 
eroding into the pancreas. In the scarred base of the ulcer there were two open ends of a 
small artery. In retrospect, this patient was never in satisfactory condition for surgery. 
However, had he been explored anyway his life might have been saved. 


CAsE 3.—A_ 66-year-old Negro man had a known duodenal ulcer for 11 years, and 
one episode of massive bleeding from the ulcer 8 years previously. Bleeding started ap- 
proximately 2 to 4 hours before admission with profuse melena. He was admitted in 

profound shock; the blood hemoglobin was 10.2 Gm. Blood transfusion, 800 ¢.c., was given 
rapidly and the blood pressure rose to 90/60. This was followed by a constant drip of 
* 1,200 ec. during the next thirteen hours. He continued to pass bloody stools, and expired 
rather suddenly (without ever vomiting blood) twenty hours after admission. Permission 
for autopsy was refused. Powdered Gelfoam and buffered thrombin solution were not given 
to this patient until eight hours after admission, and he received only six doses. 
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DISCUSSION 

As has been illustrated by Lewison'’ in his most comprehensive review of 
bleeding peptic ulcer, it may be confusing to compare statistics from institutions 
scattered about the United States or abroad with the figures obtained in one’s 
own hospital. Results of treatment in any series may vary according to several 
factors, the most important of which are: (1) severity of bleeding, (2) age of 
patients, (3) the rapidity with which blood replacement therapy is begun and 
continued, (4) social and economie strata of patients, (5) whether treatment 
is primarily directed by an internist or surgeon, and consequently whether 
surgery is performed early or late, and (6) diet and antacids—whether food 
is given or withheld during or immediately after bleeding. 

Most investigators'* '®*! have found, and agree, that the majority of 
deaths from bleeding ulcers occur in patients over 45 years of age (95 per cent 
according to Blackford and Allen’) and that with increasing age the mortality 
rate rises. Most are also cognizant that deaths occasionally occur in the younger 
age group (20 to 40 vears) if vigilance is not exercised. 

The severity of bleeding differs widely and in an unexplainable fashion 
among various series despite attempts by the investigators to define ‘*massive’’ 
or ‘‘severe’’ bleeding with similar terms. For example, the incidence of ‘‘severe”’ 
bleeding reported by Sandusky and Mayo”? at the University of Virginia 
Hospital was 119 (71 per cent) out of 167 patients. Glenn and Harrison?* at 
the New York Hospital report that among 149 admissions for bleeding uleer, 
53, or approximately 36 per cent, were bleeding massively. Similarly, Bowers 
and Rossett?* at Kennedy Hospital, Memphis, report only 30 per cent of 150 
patients as falling into the general classification of massive bleeders. They add 
also that these patients are predominately from rural areas. A recent publica- 
tion by Brindley and associates®’ from a private hospital reports their incidence 
of peptic ulcers with severe bleeding as 34 per cent, which is in a range consist- 
ent with the occurrence in many large hospitals. However, no emergency 
resections were done, and their mortality rate for hemorrhage (2 of 88 patients) 
is relatively low. Loe,?' also reporting results of treatment on private patients, 
had a series of 69 cases with massive bleeding from peptie uleer. It was neces- 
sary for him to do three emergency resections with no operative deaths. The 
over-all mortality rate was 1.4 per cent. He made the pertinent comment that 
‘‘the strikingly low mortality in both the operative and nonoperative groups 
with uleer implies that a part is played by socioeconomic forces as well as by 
good medical care.”’ 

During the past 10 years, more and more emphasis has been placed on the 
value of blood transfusion in the treatment of blood loss from any cause. The few 
who disagree with the statement of Bennett and Dow*® that ‘‘blood transfusion 
correctly applied is the most important single factor in saving life in gastroduo- 
denal hemorrhage’’ must treat a select group of patients whose blood loss is 
either minimal or negligible. Costello®* strongly felt that adequate blood re- 
placement was the factor most responsible for lowering the mortality rate of 
patients with massive hematemesis from 25 to 4 per cent at the St. Louis City 


Hospital. 
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Experience at Grady Memorial Hospital has shown that there is no sub- 
stitute for whole blood transfusions and the importance of early blood replace- 
ment cannot be overemphasized. It is believed, however, that the use of coagulat- 
ing agents in the treatment of patients with massive upper gastrointestinal 
hemorrhage is a significant addition. Although statistical data are not yet 
available comparing the series of patients reported here with those of previous 
years as a control group, it is our impression that most of the patients treated 
with powdered Gelfoam and buffered thrombin solution stop bleeding sooner and 
require fewer blood transfusions than do those treated by conventional methods 
alone. The relatively low mortality rate and the emergency resection rate 
would seem to substantiate this impression. 


SUMMARY 


1. Fifty-seven patients with the diagnosis of massive upper gastrointestinal 
hemorrhage have been treated with powdered Gelfoam and buffered thrombin 
solution. There were three deaths. Two patients died without surgery. Three 
underwent emergency operation, and there was one postoperative death. No 
fatalities oceurred as a result of the first bleeding episode. 

2. Adequate blood replacement is the most important factor in treating 
massive upper gastrointestinal hemorrhage. 

3. Powdered Gelfoam and buffered thrombin solution are valuable adjuncts 
to the conservative management of such patients. 

4. When the patient does not respond promptly to the above measures, 
operation should be performed early (within forty-eight hours or sooner). 
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AN EVALUATION OF GASTRIC RESECTION FOR PEPTIC ULCER 
Review or 893 CASES 


Ropert F. Raucu, M.D., MINNEAPOLIS, MINN. 


ANY years have passed since Billroth introduced subtotal gastric re- 

section into the surgeon’s armamentarium. Since then, endless pages 
have been written on its virtues and its shortcomings. In various degrees of 
extensiveness, it remains as the only successful treatment of gastrie cancer, but 
recently vagotomy and medical management with Banthine have challenged 
the leadership held by gastric resection in the treatment of complicated 
peptic ulcer. Within the fold of those who advocate subtotal resection for 
ulcer, dissension has also been manifest, at times, concerning the amount of 
stomach to be resected and regarding the reconstruction of the gastrointestinal 
canal. 

In 1900, Rodman** advocated pyloroplasty and partial gastrectomy for 
gastric uleer, especially in the pylorie area, but early impetus for the treatment 
of duodenal ulcer by gastric resection stemmed mainly from the experiences 
and writings of two Europeans, Finsterer’* and Von Haberer.‘* These men, 
dissatisfied with the frequency of reeurring ulcer following gastroenterostomy, 
ulcer excision, and pyloroplasty, urged extensive gastric resection as a preferable 
surgical approach. These recommendations failed to take hold in most 
quarters of the United States, due to the increased risk with partial gastree- 
tomy since, at that time, the incidence of recurring uleer after gastro- 
enterostomy and pyloroplasty was considered small in most clinies. Berg? and 
Lewisohn,”’ however, adopted the procedure, and largely as a result of their 
interest plus their decreased incidence of ulcer recurrence, partial gastrectomy 
was instituted in other American clinics. Thereafter, a gradual but progres- 
sive increase in the popularity of gastric resection was noted until, by 1940, 
it had attained in most elinies undisputed leadership as the surgical treatment 
of peptic ulcer. 

Since Dragstedt’s’® preliminary report of transthoracic section of the 
vagus nerve for duodenal ulcer, much interest and investigation have centered 
on the validity of this new approach and its place in the treatment of com- 
plicated peptic ulcer. Within the last 8 years, conflicting reports have ap- 
peared in the literature pertaining to the results of vagotomy and their com- 
parison to the results of subtotal gastrectomy. Dragstedt'! and others” *° 
stress the high percentage of satisfactory results with vagotomy and eall 
attention to the frequeney of postprandial distress, weight loss, and recurrent 
uleer formation with gastrie resection. Other surgeons! *° 42 4 have found 
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a much greater frequency of recurrence of ulceration after vagotomy, and point 
out the common occurrence of gastric atony, diarrhea, and return of high gastric 
acidity levels following this surgical procedure. 

To complicate matters further for physicians with no definite preference 
for vagotomy or gastric resection, Grimson,'? in 1950, reported the successful 
use of an oral anticholinergic preparation, Banthine, in the treatment of peptic 
uleer. Since that time, additional reports on Banthine® ** ?* agreeing with 
Grimson’s earlier impressions have appeared in the literature. 

Early in the period of search for a satisfactory type of gastric resection, 
the vast majority of thought and effort was centered on perfecting an opera- 
tion that would rid the patient of pain, hemorrhage, and obstruction, as well as 
provide assurance against the later return of these complications. The three- 
quarter gastric resection fully met these criteria. In the last 10 vears, increasing 
emphasis has been placed on evaluating the side effects of this established proce- 
dure. Investigations by numerous authors have given rise to the knowledge 
that certain unfavorable symptoms often appear following gastrie resection. 
Though these difficulties are minor in most eases, they have deterred certification 
of the procedure as ideal. 

Due to the presence of these undesirable side effects, modifications of the 
accepted technique have been introduced. Clagett,® Higgenson,** Bohmansson,* 
and others,’® ** disciples of the original Billroth I technique, have urged the 
renewal of this more physiologic form of surgical approach whenever possible, 
in an effort to eliminate these complicating conditions. Another approach to the 
problem has been made by Wangensteen,*! who, cognizant of the adverse side 
effects of the classical three-quarter gastrie resection of the Billroth II type, 
recently revived a variation of an old operation known as segmental or sleeve 
resection. 

Because of the multiplicity of types of surgical and medical approaches to 
the uleer problem, the importance of a long-term evaluation of each major form 
of therapy becomes increasingly more evident, for only through such an evalua- 
tion can a true picture of the effectiveness of any procedure be determined. 
This paper is such an evaluation of the 893 patients subjected to subtotal gastric 
resection at the University of Minnesota Hospitals from 1940 through 1949 for 
peptie uleer. An attempt has been made to evaluate the criteria for which sur- 
gical intervention was recommended and to establish the efficacy of this form 
of surgical management. 


METHOD OF APPROACH 


The basis for the evaluation was information acquired through repeated 
visits by patients to the surgical outpatient department and through completion 
of a questionnaire covering pertinent factors in the postoperative course. 

With the establishment, in 1940, of a standard surgical approach to peptic 
uleer, a definite program of follow-up examination in the outpatient clinic 
was begun. This consisted in an initial return visit one week after hospital 
discharge followed by a second visit at one month, then four return visits 
at intervals of three months followed by two visits at six-month intervals, and, 
finally, yearly return visits indefinitely. Only those patients who were con- 


| 


Surgery 
640 RAUCH October, 1952 


tacted either personally or by questionnaire during the period from January, 
1951, to September, 1951, were included in the postoperative evaluation. This 
covered 78 per cent of the patients operated upon. 


OPERATIVE TECHNIQUE 
Since 1940, it has been the policy of the University of Minnesota surgical 
staff to perform, routinely, at least a three-quarter gastric resection on patients 
requiring surgical intervention. A retrocolic Hofmeister anastomosis with the 
jejunum at the duodenojejunal junction was carried out in the majority of 
eases. A short afferent loop was felt to be essential for more complete protec- 
tion against jejunal ulceration on the basis of experimental evidence.** *> *° 
In our series, the gastrojejunal anastomoses were made with an aseptic 
closed technique.*® Since it was not always technically feasible to remove the 
duodenal ulcer, a 3 em. segment of antrum was occasionally left, its mucosa 
being removed. In 732 cases, the standard three-quarter resection was per- 
formed, while, in 143 instances, a three-quarter resection leaving the distal 
antrum without its mucosa was done. In 1940, 12 Finsterer antral exclusion 
procedures were performed, but this technique was abandoned due to frequent 
occurrences of subsequent stomal ulceration. Four of the latter have since had 
the standard type of resection. These findings are in agreement with those of 
Allen,! who reported marginal ulcers developing in 5 of 9 Finsterer antral ex- 
clusion procedures in which the mucosa was not removed. In recent years, 6 
patients have had a three-quarter gastrie resection of the Billroth I type, as 
advocated by Bohmansson.** 


CLINICAL OBSERVATIONS 


Of 893 patients, 115 had died and 76 had been lost to follow-up prior to 
January, 1951. The long-term postgastrectomy evaluation, therefore, con- 
sisted of 702 patients. 

From 68 to 119 patients have been operated upon each year during the 
10 year period covered. 

Age Incidence.—The average age of the entire series was 50.1 years. The 
youngest patient was a 14-year-old boy with a bleeding duodenal ulcer; the 
oldest was an 84-year-old man with a gastrojejunostomy complicated by obstrue- 
tion. Over the 10 year period, the average age at the time of surgery has 
advanced from 46.1 years to 54.0 years. 

Sex Incidence.—There were 716 men and 177 women, a ratio of 4:1. 

Type and Location of Lesion.—The type and location of the lesions are 


listed in Table I. 


TABLE [ 


TYPE OF LESION | TOTAL NUMBER | MEN WOMEN 
Duodenal uleer : 592 490 102 
Gastrie ulcer 163 116 47 
Duodenal and gastric ulcer 90 74 16 
Gastrojejunal ulcer 16 12 4 
Duodenal and gastrojejunal ulcer 28 20 8 
Gastrojejunocolic fistula + + 


*The Wangensteen modification of the sleeve type gastric resection was performed on 
seven patients in 1949, but they are not included in this study. 
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Previous Surgery.—Closure of a perforated peptic ulcer was recorded in 
each of 117 patients, or 13 per cent, while gastrojejunostomy had been performed 
in 86 cases or 9.6 per cent. Small gastric resection, pyloroplasty, antral 
excision, vagotomy, and local excision had been done in 30 instances. In sum- 
mary, previous surgery related to peptie ulcer had been performed 253 times 
on 209 patients for a frequency of 23.4 per cent. 

Indications for Surgery.—Indiecations for gastric resection included pain, 
hemorrhage, or obstruction due to peptie ulcer, and fear of gastric malignancy. 

Pain was considered the main reason for surgical intervention in 402 (45 
per cent) of the 893 ulcer patients. Many patients had received adequate 
medical management for a considerable number of years, but sought surgical re- 
lief from the pain associated with the repeated episodes of recurring ulcer that 
developed despite all precautions. In others, recurrent ulcer pain arose from 
the patient’s refusal, because of environmental impracticability or other reasons, 
to adhere to a satisfactory ulcer regime. Relatively few had truly intractable 
pain despite the strict medical management. Pain occurred alone in 240 cases 
and in combination with other symptoms in 594 others. 

Massive hemorrhage was frequently one of the salient reasons for surgical 
intervention in the management of the ulcer patient. In our series, an attempt 
was always made to control bleeding medically, and in the majority of instances 
it was successful. In the young patient, there is usually little difficulty con- 
trolling hemorrhage and the balance of opinion, in most cases, favors continued 
medical management. Repeated episodes of hemorrhage or other severe symp- 
toms of ulcer, however, may dampen one’s enthusiasm for continued conservative 
therapy. In this series, there were 19 patients under the age of 45 years in 
whom bleeding persisted and in whom surgical intervention was practiced. Be- 
yond the age of 45 years, however, surgery is indicated more often, for it has 
been shown* *° that the frequency of fatalities accompanying medical treatment 
of hemorrhage in this group is greatly increased. 

In 214 patients (24 per cent) hemorrhage was the leading reason for re- 
section. Hemorrhage, however, was present as a symptom in 341 (38 per cent). 
Bleeding was the only symptom evidenced by 25 patients (2.8 per cent). 

In 53 instances, emergency surgical intervention was necessary. Each 
patient had received what was thought to be a satisfactory trial of medical 
therapy including numerous blood transfusions. In every ease, the course was 
either one of continued bleeding with low hemoglobin levels, or one of recurrent 
massive hemorrhage with a marked drop in hemoglobin following an earlier 
cessation of bleeding. The risk of performing surgery in the light of such 
events was considerable. In fact, 15 of the 53 patients died, making a mortality 
rate of 26.4 per cent, while the mortality rate among cases in which bleeding was 
controlled and the resection done on an elective basis was similar to that of the 
entire series. 

Bleeding was a symptom in 59 of 163 cases of gastric ulcer. This incidence 
of 36 per cent may be compared with the incidence of 44 per cent (282 patients) 
in duodenal ulcer patients. 
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Obstruction was the leading reason for resection in 232 patients (26 per 
cent), and 339 had it as a symptom. Each patient received an adequate trial of 
medical management and, in many instances, the obstruction relented. Surgical 
intervention was recommended in the light of persistent obstruction or for 
patients in whom the obstruction relented but additional manifestations of ulcer 
were present. 

Fear of malignancy was present as the leading indication for surgery in 45 
patients. In others, concern was expressed regarding the possibility of malig- 
naney as the background of the uleer, but additional indications for operation 
appeared more compelling. 

Duration of Symptoms.—The average duration of symptoms among duo- 
denal ulcer patients was 13.4 years, while among gastric uleer patients it was 
8.1 years. The average duration in combined lesions was 15.5 years. The 
average duration of symptoms for all peptie uleer patients was 12.8 years. 

Mortality.—These figures include all deaths, regardless of cause, during 
surgery, immediately following surgery, or within a month of the time of 
surgery. 

Table II lists the cause of death in each instance. There were 12 unavoid- 
able deaths, while 32 were a direct result of surgery. 


TABLE II 


CAUSE OF POSTOPERATIVE DEATH | NUMBER OF DEATHS 


Unavoidable 
Coronary occlusion 
Cerebral vascular accident 
Pulmonary embolus 
Cardiac failure 
Acute endocarditis 
Hepatic coma secondary to cirrhosis 
Avoidable 
Peritonitis 
Leakage from duodenal stump 
Pancreatic necrosis 
Leakage from gastrojejunal anastomosis 
Bronchopneumonia 
Unknown bleeding tendency at operation 
Evisceration 
Acquired thrombocytopenic purpura 
Acute localized enteritis with septicemia 
Postoperative liver necrosis 
Bilateral pulmonary atelectasis 
Aspiration pneumonia 
Transfusion reaction 
Surgical shock 
Septicemia 
Postoperative hemorrhage 


The surgical mortality rate for elective procedures was 3.4 per cent, while 
the mortality rate recorded for emergency operations was 26.4 per cent. The 
average mortality rate was 4.7 per cent for the entire series of 893 patients. 
Because of newer antibiotics and increased experience in the care of patients 
before and after gastrie surgery, the mortality rate, in recent years, has been 
reduced to 2.7 per cent. 
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Recently Moore and associates,** evaluating 738 duodenal patients managed 
entirely with medical therapy over a 2 to 8 year period, found a 2.03 per cent 
mortality rate resulting directly from ulcer complications. If one compares the 
surgical mortality rate of 4.7 per cent for our entire series, or the 2.7 per cent 
for recent years, with this 2 per cent mortality rate during medical therapy, 
one is impressed with the minuteness of the difference between the risks of surgi- 
cal and medical management. 

Extent of Gastric Resection.—For a period of time in 1940, the amount of 
the resected specimen was measured in square centimeters of removed tissue. 
This was subsequently felt to be an inaccurate method of measurement and, since 
then, the amount has been measured in actual weight of the resected specimen. 
All attached tissues are removed from the stomach before weighing. Table IIT 
indicates the weight of the resected specimen according to site of lesion and 
presence or absence of obstruction. 


TABLE III. WEIGHT OF RESECTED SPECIMENS 


NON- 


ULCER OBSTRUCTED OBSTRUCTED 
Duodenal 
Three-quarter resection including antrum 176 276 
Three-quarter resection leaving distal 172 224 
antrum without mucosa 
Gastric 
Three-quarter resection including antrum 186 289 
Three-quarter resection leaving distal 243 


antrum without mucosa 
Combined peptic 
Three-quarter resection including antrum 198 262 
Three-quarter resection leaving distal 233 330 
antrum without mucosa 


POSTOPERATIVE EVALUATION 


Factors considered significant in evaluating the postoperative status of the 
702 patients are as follows: (1) early postprandial distress symptoms, (2) food 
intolerance, (3) late hypoglycemia symptoms, (4) degree of maintenance of 
normal nutrition, (5) postoperative weight change, (6) recurrent ulceration and 
symptoms suggesting ulceration, (7) maintenance of occupation and degree of 
endurance, (8) anemia, and (9) patient’s opinion regarding benefits obtained 
from surgery. 

Early Postprandial Distress Symptoms.—Hertz,”* in 1913, first described 
this syndrome which he found in a group of patients on whom gastroenterostomy 
had been performed. He labeled the condition “too rapid drainage of the stom- 
ach.” It was not, however, until 1922 that Mix*! attached the word “dumping” to 
this condition. In recent years, the term “dumping” has been considered by many 
to be poorly chosen; therefore, the expression “early postprandial distress symp- 
toms” has been used to refer to this syndrome, since it more correctly describes 
the distress symptoms which arise shortly after ingestion of food. The fre- 
queney of the so-called “dumping syndrome” has varied in reports from 2 to 75 
per cent. Garlock,’® evaluating 187 eases of gastric resection for uleer, noted an 
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occurrence of early postprandial symptoms of less than 2 per cent, while Muir,** 
in a series of 124 resection patients, found that 75 per cent experienced symptoms 
at some time following surgery, but classified only 10 per cent as severe. The 
reason for this discrepancy appears to lie either in the variation of opinion re- 
garding the type of symptoms present in the syndrome, or in the degree of 
patience with which the physician listens to the patient’s complaints. 

The typical patient, while eating or shortly thereafter, experienced pro- 
found weakness, generalized feeling of warmth, sudden appearance of perspira- 
tion either to a localized area such as the forehead or generalized over the body 
surface, drowsiness, dizziness, palpitations, nausea, and perhaps crampy gas 
pains with subsequent passage of a loose watery stool. 

Foods especially prone to produce these symptoms were milk, ice cream, and 
rich desserts. Custer® stated that the quantity of food taken was of little im- 
portance in precipitating the episodes. Schlechter*® and Culver® noted that 
breakfast, regardless of the quantity ingested, was by far the most troublesome 
meal. In our series, 52 patients felt that breakfast was the most disagreeable, while 
94 patients experienced the most distress following dinner. According to most 
patients, however, “eating more than a certain amount” was the deciding factor 
in the production of the syndrome. In 275 individuals, overindulgence in in- 
gestion of food was the precipitating agent. This is in accord with Muir*® and 
Culver,* who stated that the size of the meal was one of the most important 
factors in provoking the episodes. 

Contrary to the opinion of Custer,’ this phenomenon, or part of it, was 
a very common finding following gastric resections of the type deseribed. Care- 
ful questioning of patients in the immediate postoperative period revealed that 
well over 50 per cent had at least a few symptoms shortly following meals or 
after ingestion of milk, ice cream, or rich desserts. With the passage of time, 
the vast majority noted the symptoms becoming less frequent and less severe 
until, in a moderate percentage of cases, they disappeared entirely. The lessen- 
ing of the episodes was credited partially to the patient’s learning, by trial and 
error, the quantity that could be eaten without the onset of symptoms. 

The question immediately arose as to whether the one or two symptoms, mild 
in character, which many patients noticed, were actually the result of the same 
mechanism which produced in some individuals the full-blown array of com- 
plaints. I feel that the burden of proof is with those who deny this relationship, 
since the following observations were frequently made: In the immediate post- 
operative period, numerous patients complained of the entire gamut of symptoms 
following ingestion of small quantities of food and yet, as time progressed, the 
symptoms became less frequent and less severe despite the fact that the quantity 
of food ingested increased. After a month or two, fewer symptoms were noted, 
and still later, only slight weakness and/or perspiration appeared subsequent to 
a large meal. Patients observed, however, that if they indulged in larger 
quantities of food, especially if ice cream or rich desserts were included, they 
experienced a manifold increase in severity of the usual mild symptoms, plus a 
reappearance of others which no longer usually occurred. 
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Patients’ complaints tended to fall into one of two groups. In one group, 
perspiration, weakness, sensation of warmth, palpitations, drowsiness, and dizzi- 
ness were noted, and in the other, crampy pain, nausea, and diarrhea. A large 
number had symptoms common to both groups. This observation suggested the 
possibility of more than one mechanism producing the condition. 

Many patients expressed concern regarding these difficulties early in the 
postoperative period, but rarely was this anxiety maintained after the first year 
or two. Nevertheless, the complete disappearance of all symptoms, however 
mild in character, frequently did not oceur. Of patients who had surgery dur- 
ing 1949, 55 per cent still experienced characteristic symptoms in 1951. Thirty- 
three per cent of these were classified as moderate, and 9 per cent as severe. 
Thirty-eight per cent of those who had surgery in 1940 still had symptoms, at 
least occasionally, 11 vears later, after ingestion of food. Of the latter, 39 per 
cent were classified as moderate and none as severe. This is in accord with Muir*® 
and Culver,* who feel that although the symptoms of the dumping syndrome 
have a tendency to become less severe in intensity, a large percentage of cases 
will continue in an unabated state for years. 

In order to establish the relative degree of frequency and severity of post- 
prandial distress symptoms, the following means of gradation were used : 

A—No postprandial symptoms except for an occasional mild fullness. 

B—Postprandial symptoms occurring no more than five times weekly or with 

overindulgence in food; symptoms always mild in character. 

C—Postprandial symptoms of moderate severity occurring one to three 

times daily. 

D—Postprandial symptoms occurring at least once daily to such a degree 

of severity as to appreciably incapacitate the patient. 

Of the 702 cases in the series, 318 fell into groups B, C, and D. One 
hundred twenty nine, or 18 per cent, were classified in groups C and D, and 15, 
or only 2 per cent, in group D. Forty-seven per cent of duodenal ulcer patients 
experienced postprandial distress and 20 per cent fell into the C or D category 
of severity, while 38 per cent of gastrie ulcer patients noted distress and 16 per 
cent were classified in groups C and D. In 191 patients, sweating, weakness, 
sensation of warmth, drowsiness, or palpitation occurred, while 58 had crampy 
pain, nausea, or diarrhea. In 69 instances, symptoms were of both types. 
Moderate to marked weakness was the most frequent symptom noted. Excessive 
perspiration occurred almost as often. 

Table IV illustrates the frequency of the various early postprandial distress 
symptoms for the 10 vear period. 


FREQUENCY OF EARLY POSTPRANDIAL DISTRESS SYMPTOMS 
(702 CASES EVALUATED) 


TABLE IV. 


DISTRESS SYMPTOMS | FREQUENCY 
Weakness 203 
Perspiration 174 
Pain 118 
Nausea 105 
Sensation of warmth 51 
Palpitations 29 


Drowsiness 16 
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Food Intolerance.—In general, the gastrie resection patient was satisfied 
with the variety of foods he was able to eat. Usually, patients found that 
numerous foods which formerly caused difficulty were no longer troublesome. 
Certain foods, however, both agreeable and important in the medical manage- 
ment of peptic uleer, were frequently not well tolerated postoperatively. By far 
the leading offenders were milk, ice cream, and rich desserts. Occasionally pork, 
eggs, and cheese caused the onset of the so-called “dumping syndrome.” The 
policy of the surgery department has been to place no restrictions on the diet or 
habits of the resection patients, as spicy and fatty foods, alcohol, and tobacco 
have not proved harmful in the usual resection case. 

Of the entire group, 52 per cent were unable to tolerate either milk, ice 
cream, or rich desserts, while 18 per cent of the total number experienced dis- 
tress with all three. Ice cream was the leading offender with 42 per cent affected, 
while rich desserts and milk were each responsible for distress in over 30 per 
cent of the patients. This food intolerance was usually on a permanent basis, 
since the statistical difference in frequency between those operated upon in 
1940 and in 1949 was insignificant. 

Late Hypoglycemia Symptoms.—Literature on the dumping or early post- 
prandial distress syndrome has been abundant, but considerably less attention 
has been given to the hypoglycemic syndrome with its similar symptoms. <A 
leading clinical point in differentiation between the early and late postprandial 
syndromes has been the time of onset of svmptoms. Disturbances due to the 
early postprandial syndrome appeared near the end of the meal or within 30 
minutes of its completion, while symptoms of the hypoglycemic reaction occurred 
from 114 to 3 hours following ingestion of food. The late hypoglycemia symp- 
toms of weakness, perspiration, palpitations, dizziness, nervousness, blurred 
vision, and dulling of the sensorium usually developed over a period of a few 
minutes. Oceasionally in our series mental confusion progressed to such an ex- 
tent that syneope, with subsequent physical injury, resulted. This syndrome 
appears to stem from rapid emptying of the stomach pouch followed by a more 
rapid than normal absorption of simple sugars from the upper gastrointestinal 
tract. The result is a more rapid and excessive hyperglycemia frequently fol- 
lowed by an abnormal hypoglycemia. During the latter stage, symptoms of 
hypoglycemia oceasionally oceur. After a short interval, the body compensates 
for the condition and the blood sugar gradually rises to normal. Gilbert'® has 
shown that intravenous glucose tolerance curves, as well as insulin tolerance 
curves, are normal in patients afflicted with the disorder. 

In our series, the syndrome appeared especially prominent searly in the 
postoperative period. Without medical advice, many patients observed that the 
difficulties were relieved by ingestion of fruit juice, soft drinks, or candy. The 
increased frequeney of functional hypoglycemia in peptic ulcer patients is well 
recognized®** ** and occasionally in our series patients have dated the onset o¢ 
symptoms to a period preceding surgery. The diet of the majority of patients 
so troubled consisted mainly of carbohydrate. Protein intake was frequently 
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deficient. In most instances the symptoms were mild and easily preventable with 
a diet high in protein and fat and low in carbohydrate. In our series, late 
hypoglycemia symptoms were evidenced by 20 per cent of the patients. 

Degree of Maintenance of Normal Nutrition —A major concern of patients 
following gastrie resection was inability to maintain or gain weight. Several 
factors appeared to contribute to this difficulty. In some patients, the total 
quantity of food ingested daily, regardless of the number of meals, was less 
than the usual daily amount previous to surgery. In others, a decreased in- 
testinal absorption of fat was frequently found, while in a small group the 
ingestion of food was regularly associated with an abnormally rapid intestinal 
transit time. 

Wollaeger,*? comparing the percentages of ingested fat and nitrogen lost in 
the stool of normal adults and patients on whom Polya type Billroth IT gastric 
resections had been performed, found 6.5 to 15.1 per cent loss of ingested fat 
in resection cases, and 2.7 to 6.5 per cent in normal adult controls. Nitrogen 
studies performed at the same time demonstrated insignificant changes between 
gastrectomy patients and unoperated controls. 

In our series, patients experiencing diarrhea following meals often had, 
on gastrointestinal x-ray examination, an exceedingly rapid transit time through 
the gastric pouch and upper jejunum. An increase in weight frequently fol- 
lowed the use of medications which decreased intestinal peristalsis. 


To establish the approximate quantity of food ingested daily, each patient 
was asked to estimate the total quantity of food eaten daily as compared with 
an average day before surgery. Ability to eat as much as before surgery was 
manifested by 62 per cent of the patients, while 19 per cent consumed 75 to 99 
per cent, and 17 per cent 50 to 74 per cent. Only 2 per cent of the patients 
were unable to ingest at least 50 per cent as much as before surgery. The yearly 
percentage of those able to ingest the same quantity of food remained essentially 
the same, regardless of the number of years following surgery. The evaluation, 
however, does not take into account the first postoperative year, at which time 
the most acute difficulties with quantitative ingestion of food were usually noted. 

Postoperative Weight Change-—For years, emphasis has been placed on 
weighing patients each time they return to the clinic, thus insuring an accurate 
estimate of weight change following surgery. To arrive at a true evaluation of 
the postoperative weight change, an accurate preoperative weight obviously had 
to be present. The use of the hospital admission weight as the preoperative 
weight was frequently grossly inaccurate, for many patients had been ob- 
strueted, had eaten little for weeks, or had been on a strict milk and antacid 
regime. Therefore, in all cases, the average weight of the last few years pre- 
ceding surgery has been used. The postoperative weight was that of January, 
1951. Of 699 patients with accurate preoperative and postoperative weights, 
567 weighed less following surgery, while 132 remained the same or gained. Of 
the patients operated on in 1940, 62 per cent have remained below their pre- 
operative weight as compared to 85 per cent of the 1949 groups. The average 
weight change of the entire 699 patients was a loss of 13.8 pounds. Eighty-one 
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per cent of duodenal ulcer patients weighed less compared to 76 per cent of 
gastric ulcer cases. The average weight loss in duodenal ulcer patients was 13.9 
pounds as compared to 12.8 pounds in gastrie ulcer cases. 

Recurrent Ulceration and Symptoms Suggesting Ulceration.—Definite gas- 
trie pouch or jejunal ulcerations developed in 13 patients a 1.8 per cent fre- 
queney. Of these, 2, occurring after antral exclusion procedures, should prob- 
ably be disearded in analyzing the frequency of recurrences, since the operation 
was abandoned in 1940 due to a 16.5 per cent recurrence rate. Considering only 
the remaining 11, there was a recurrence rate of 1.5 per cent. 

The diagnosis of recurrent ulceration was proved at surgery in 5 cases, 
while, in the remaining 6, either a typical x-ray picture, or massive upper 
gastrointestinal hemorrhage, or both, led to the diagnosis. Of these recurrences, 
8 developed following the standard three-quarter gastric resection, while 3 be- 
came manifest subsequent to a three-quarter resection in which the distal antrum 
remained with its mucosa excised. This finding gives little support to the 
opinion expressed by Lewisohn,?* who maintained that the ulcer must be re- 
moved in order to prevent recurrences, for the recurrence rate in those with the 
ulcer excised was J.1 per cent, while in those where the ulcer was left, the re- 
currence rate was 2.1 per cent. Of the 11 patients in our series with recurrences, 
8 had ulcerations in the jejunum, 2 in the gastric pouch, and 1 in both the jeju- 
num and the gastric pouch. Recurrences appeared in 2 women a frequency of 
1.5 per cent, compared to 1.6 per cent in men. A few other patients had symp- 
toms suggestive of reeurrence, but no recurrence was demonstrable on roentgeno- 
logie or gastrosecopie examination. 

Intermittent episodes of mild heartburn were present in 12 per cent, and 
melena in 2.7 per cent, but other evidence of recurrent ulceration was lacking 
in these cases. Gastroscopic examination showed that several had a superficial 
gastritis. Occasional diarrhea was reported by 12.8 per cent of the patients, but 
in only a very few was it of any great or lasting concern. Many patients wel- 
comed the change from a preoperative state of constipation to one of normal 
bowel habits. The frequency of diarrhea decreased considerably after the first 
few postoperative years. 

Maintenance of Occupation—Degree of Endurance.—The relative degree of 
endurance while maintaining the same occupation was compared to that before 
surgery. The typical patient was able to do a full day’s labor with less en- 
duranece. With an increase in length of time after surgery, a concomitant in- 
crease in endurance was manifested. In the group more than 5 years post- 
operative, 61 per cent had as much or more endurance as compared to 39 per 
cent for the group less than 5 vears postoperative. 

Anemia.—The presence of both megaloblastie and hypochromie microcytic 
anemia following gastric resection has been reported by various authors. Row- 
lands,** Hartfall,’® and Heck?’ have reported megaloblastic anemia arising in 
patients following partial gastrectomy for peptie ulcer but, in recent literature, 
Visick,*' reporting a series of 505 Billroth II gastrectomy cases, and Bohmans- 
son,’ reporting a series of 1,200 Billroth I procedures, observed not even a single 
instance of megaloblastic anemia. It would seem that the development of 
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megaloblastic anemia, as a direct result of gastric resection, is almost impossible 
to prove. In this series, 2 instances of megaloblastic anemia developed sub- 


sequent to surgery. 

Moderate degrees of hypochromie microcytic anemia were frequently ob- 
served in this study. In a small number of cases in which an impairment of 
iron absorption from the gastrointestinal tract was noted, large quantities of 
oral iron usually provided a moderate to excellent rise in hemoglobin. In rare 
eases in which oral iron did not substantially increase the hemoglobin level, in- 
travenous iron usually provided the desired results. Occasionally, low hemoglo- 
bin levels were noted in patients in whom all sources of blood loss, inadequate 
iron intake, and presence of hemolytic and megaloblastic anemia were ruled out 
preoperatively. These patients, usually women, appeared to have a defect either 
in iron absorption or utilization. Surgery frequently accentuated the anemia in 
such eases. 

Patients with hemoglobin determinations of 12.4 Gm. or less were con- 
sidered to have anemia. Of 453 cases with determinations beyond the early 
postoperative period, 76 were anemic at the time of the last evaluation and 26 
(6 per cent) had hemoglobin levels below 11 Gm. (13 women and 13 men). The 
incidence of hypochromic anemia was 17 per cent for the entire series. 

Patient’s Opinion Regarding Benefits Obtained From Surgery—Each 
patient was asked if the operation had improved his general condition. By far 
the most frequent reply was the affirmative. A considerable number of the 
chronic uleer patients went into a prolonged and elaborate dissertation con- 
cerning the magnitude of their appreciation. “I would not be alive today with- 
out it,” and “TI wish I had had it done years ago,” were common statements. 
Many of this group experienced difficulty with weight loss, decreased endurance, 
or early postprandial distress symptoms, but considered them subordinate to the 
relief obtained from ulcer pain as well as from the distress following ingestion 
of desired, but poorly tolerated, fooods. Of course, there were a few patients 
who felt questionably, or definitely not, improved. 

The relative frequency of patients with the latter response decreased 
progressively as time passed. None of those having surgery in 1940 and 1941 
felt unaided by the surgery, while 17 of those with surgery in 1948 and 1949 did 
not seem improved. According to patients’ opinions, 90 per cent were benefited 
by surgery. 

The patients were grouped into one of four categories depending upon 
statements regarding the benefits received from surgery. The number of cases 
falling into each category was as follows: 109 very much improved, 517 im- 
proved, 40 questionably improved, and 31 unimproved. 


OVER-ALL EVALUATION OF POSTOPERATIVE COURSE 
All of the previously mentioned factors were taken into consideration in 
evaluating the results. The patients were placed in one of three groups: ex- 
cellent, satisfactory, or poor. The criteria necessary to qualify for the ex- 
cellent classification were as follows: 
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. No early postprandial distress symptoms 
2. Postoperative weight loss of less than 12 pounds; rare exception for 
markedly obese patients 

. Patient’s affirmative statement of success of procedure 
Absence of recurrent ulceration or symptoms suggesting ulceration 
. Ability to ingest as much food daily as when well before surgery 
Maintenance of a full-time occupation with as much endurance as pre- 
operatively 

Patients were placed in the poor category if any of the following were 
observed : 
1. Recurrence of ulceration 
2. Marked weight loss and inability to ingest sufficient food to maintain 

proper nutrition 

3. Frequent and incapacitating early postprandial distress symptoms 
4. Inability to maintain occupation postoperatively 
5 
6 


oo 


. Patient’s statement that operation was a failure 
. Moderate severity of 2 or more of conditions 2 to 5 


Patients were placed in the satisfactory category if they failed to qualify 
for the excellent listing, but did not have any postoperative difficulties in 
sufficient degree of severity to be placed in the poor category. 

Table V lists the yearly number of patients in each group. Of the entire 
series, 26.4 per cent fell into the excellent, 63.2 per cent into the satisfactory, 
and 10.4 per cent into the poor, classification. Thirty-two per cent of the 
gastric ulcer patients fell into the excellent group and 7 per cent into the poor 
category, while 26 per cent of the duodenal ulcer cases belonged to the excellent, 
and 11 per cent to the poor, classification. 

This evaluation has demonstrated that the recommendation of the three- 
quarter gastric resection has proved justifiable in 89.6 per cent of the patients. 


TABLE V. OVER-ALL EVALUATION OF POSTOPERATIVE COURSE 


NUMBER OF PATIENTS 
CLASSIFICATION | 1940 | 1941 | 1942 | 1943 | 1944 | 1945 | 1946 | 1947 | 1948] 1949 
Excellent 14 21 iW 20 9 26 28 28 415 
Satisfactory 26 27 #36 
Poor 4 2 4 6 8 12 #7 4 4 135 


Per cent satisfactory or excellent 91 96 93 89 86 87 91 92 87 85 


COMMENT 


During this 10 year period, 42 additional patients with gastric resections 
for other benign lesions of the esophagus and stomach have been followed. Of 
interest is the similar frequency of postprandial distress in these cases. An 
incidence of 45 per cent postprandial distress occurred in both the peptie and 
nonpeptie ulcer groups subjected to gastric resection, while a frequency of 19 
per cent moderate or severe distress appeared in peptic ulcer cases, compared 
to one of 23 per cent in patients with gastric resection for other benign lesions. 
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The postoperative weight change was also compared. An average weight 
loss of 13.8 pounds for peptic ulcer patients and 19.2 pounds for cases with 
other benign lesions was noted. 


CONCLUSION 


In our experience, the three-quarter gastric resection has proved very 
satisfactory in the surgical management of complicated peptic ulcers. This 
operative procedure has provided an excellent percentage of good over-all 
results with a minimal rate of recurrences. 

A number of patients experienced one or more difficulties subsequent to 
surgery, but the overwhelming majority experienced little interference with the 
normal pattern of living. The benefits from surgery in the vast majority of 
instances greatly overshadowed any adverse effects the patients may have 
experienced. 
SUMMARY 


1. Eight hundred ninety-three consecutive gastric resections were performed 
for peptic ulcer over a 10 vear period. 

2. Seven hundred thirty-two three-quarter gastric resections, including the 
antrum, 143 three-quarter gastric resections, leaving the distal antrum without 
its mucosa, six Billroth I procedures, and 12 Finsterer antral exclusion opera- 
tions were performed. 

3. Surgical mortality for the 10 year period was 4.7 per cent with an average 
of 2.7 per cent in recent years. 

4. Recurrent stomal or pouch ulcerations developed in 11 patients, an in- 
cidence of 1.5 per cent. 

5. Factors considered in evaluating the postoperative status were early 
postprandial distress symptoms, food intolerance, late hypoglycemia symptoms, 
degree of maintenance of normal nutrition, postoperative weight change, re- 
current ulceration and symptoms suggesting ulceration, maintenance of ocecupa- 
tion and degree of endurance, anemia, and patients’ opinions regarding benefits 
obtained from surgery. 

6. The over-all evaluation of the postoperative course placed 26.4 per cent 
of patients into the excellent, 63 per cent into the satisfactory, and 10.4 per 
cent into the poor, classification. 
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CONSERVATIVE VERSUS OPERATIVE TREATMENT OF 
PERFORATED PEPTIC ULCER 


CHARLES E. Rea, M.D., St. Paun, MINN. 
(From the Department of Surgery, Medical School, University of Minnesota, Minneapolis) 


HE usual treatment for perforated peptic uleer is operative closure. For 
the past few years, however, there has been much discussion regarding the 
possible conservative treatment of perforated peptic ulcers. The reasons 
surgeons have considered this conservative treatment are: 


1. The perforated ulcer is often sealed at the time of operation 

2. Results have been good when the conservative treatment has been used 
in formes frustes cases 

3. Some patients that were not operated upon for various reasons, or that 
refused operation, have recovered under conservative treatment. 


Wangensteen, in 1935, was the first to suggest this conservative treatment. 
He reported four acute perforations of the duodenum, treated conservatively, 
with three recoveries. Of these four perforations, one, traumatic, was due to 
rupture of the retroperitoneal duodenum; the other three were due to ulcer. 
Two of these ulcer patients recovered following the development of a sub- 
phrenic abscess; the third died of a diffuse peritonitis fourteen days after 
entering the hospital. The conservative therapy consisted of Wangensteen 
suction, parenteral fluids, and sedation for pain. This experience was in the 
preantibiotie era. 

In 1939, Mullen applied Wangensteen’s principle to early cases of frank 
perforation. In an address to the Seattle Surgical Society, he reported eight 
eases of his own with no deaths and nineteen treated by colleagues with three 
deaths (twenty-seven cases, three deaths). Of these three cases, one patient 
was dead on admission, and two patients died who had been in good condition, 
except for recent perforations, and who could have been expected to recover 
after operative treatment. Hermon Taylor believes failure in these two cases 
was due to inadequate gastric decompression. 

Hermon Taylor has been one of the leading proponents of conservatism 
in the treatment of perforated peptic ulcer. The gross mortality of Taylor’s 
one hundred one cases was a fraction under 11 per cent. From other sources, 
he collected a further four hundred fifty-four cases and the mortality rate for 
the whole series was about 8 per cent. 

The question to consider in the operative versus the conservative treat- 
ment of a perforated ulcer is chiefly the mortality rate. With the use of better 
anesthesia, Wangensteen suction, and antibiotics, the mortality rate of the 
operative treatment of perforated ulcer has decreased. About ten years ago, 
the approximate average mortality from the operative treatment was 18 to 
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20 per cent. Now it is about 6 to 8 per cent. Occasionally, one sees an ex- 
ceptional series such as that of Hay in which eighty-one patients with acute 
perforated peptic ulcer were operated upon with but two deaths (2.2 per cent). 
There were an additional five patients who were seen late in whom abscesses 
were drained. Three deaths occurred in this group. In Hay’s series, only 20 
per cent were seen in the first six hours. 

Recently, Seeley has reported a large series of perforated peptic ulcers 
treated by means of Wangensteen suction, parenteral fluids, and antibiotics. 
Of one hundred ten consecutive patients, four were dead on admission and one 
patient developed a perforated duodenal ulcer, while under treatment for a 
coronary thrombosis and died. Thus, in a corrected series of one hundred five 
eases of perforated duodenal ulcer, treated conservatively and without opera- 
tion, there were no deaths. The over-all mortality rate was 4.5 per cent in one 
hundred ten cases, but only 0.9 per cent among those deliberately treated with- 
out operation. Ninety of the one hundred six cases treated by Seeley were of 
less than twelve hours’ duration. There is no report in the available literature 
of as large a series treated surgically with comparable results. 

If one could be certain that a perforated ulcer becomes sealed off, the non- 
operative treatment would be of more value and would have more advocates. 
It seems that most perforated duodenal uleers will close rather completely if 
the stomach is empty or kept empty. Bergh, Bowers, and Wangensteen, in 
1937, established perforations in the anterior wall of the stomach in a number 
of laboratory animals (unsutured incisions 1 em. in length). If these punc- 
tures were made when the stomach was empty, they were survived in 100 per 
cent of the animals; if made when the stomach had food in it, the mortality 
was 86 per cent. 

There are two ways that the spontaneous closure of a perforated uleer can 
be determined. One is by introducing methylene blue into the stomach before 
operation and noting if any of the dye is present in the peritoneal cavity at 
the time of operation. Twelve patients have been available to date for this 
study. Ten were men and two were women. The ages varied from 25 to 89 
years. The ulcers were all duodenal and had been perforated less than eight 
hours except in one patient in whom the duration was thirty-six hours. The 
criteria for diagnosis were chiefly the history, the boardlike rigidity of the 
abdomen, and the x-ray evidence of free gas under the diaphragm. These find- 
ings were present in all cases. An inlying duodenal tube was placed in the 
stomach as soon as possible after admission and the stomach was emptied. 
Five to 10 ¢.c. of sterile methylene blue (U.S.P.) were then introduced through 
the tube into the stomach and the tube was clamped at least thirty minutes 
before the patient was operated upon. A perforated duodenal ulcer was 
found in each instance. Search was made at operation for the presence of any 
dye in the peritoneal cavity. In no case was methylene blue found in the peri- 
toneal cavity. An attempt was made to ascertain if the ulcer was sealed off or 
not. This was impossible to determine in most instances as the liver had to be 
lifted up, or bowel or omentum had to be pushed aside, to visualize the ulcer. 
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In three patients that had been perforated two, three, and seven hours, re- 
spectively, before operation, pressure on the stomach caused the stomach con- 
tent, stained with methylene blue, to spurt through the perforation. 

It may be questioned if methylene blue is the best dye to use, because the 
peritoneal exudate is often pea soup-like in color, and methylene blue with a 
yellowish substance like bile gives a greenish tinge. However, at operation, 
methylene blue has been dropped into the peritoneal exudate in cases of per- 
forated ulcers and the color seems distinctive even in a pea soup exudate. 

The second method is the injection of some radiopaque dye into the 
stomach to see if it leaks into the peritoneal cavity through the perforation. 
Lipiodol was found to be unsatisfactory as it tends to float on top of any re- 
maining stomach contents. Barium mixtures would be ideal except for the 
irritation they would cause if they entered into the peritoneal cavity. Dio- 
drast has been used in five cases (three in conjunction with methylene blue). 
The method was approximately the same as that with methylene blue. After 
the stomach was emptied, 10 ¢.c. of Diodrast were injected into the stomach 
through the duodenal tube, and the tube was clamped. A scout film and up- 
right x-ray films of the abdomen were then taken. About an hour later, just 
before the patient was taken to the operating room, another flat plate and up- 
right x-ray film of the abdomen were taken. In four cases, no Diodrast was 
seen outside the stomach on x-ray examination. In the three cases in which 
methylene blue was also used, no dye was seen in the peritoneal cavity. In 
one case the Diodrast was found in the peritoneal cavity on x-ray examination. 
The patient was a 70-year-old woman who had had a long-standing history of 
uleer symptoms. Also, she had had several operations in the past: cholecystec- 
tomy, appendectomy, enterolysis, and incisional] hernia repair. She was ad- 
mitted to Ancker Hospital on June 21, 1951. She had had acute epigastric 
pain for thirty-six hours before coming to the hospital. There was free intra- 
peritoneal gas under the right diaphragm. A diagnosis of a perforated peptic 
ulcer was made and conservative therapy was elected. On June 22, 1951, 10 
e.c. of Diodrast were instilled into the stomach through the gastrie tube. No 
Diodrast was seen outside the stomach by radiographs on that day, but on 
June 23, 1951, x-ray films of the abdomen showed Diodrast to be free in the 
peritoneal cavity. The patient was operated upon, at which time there was a 
walled-off abscess around the perforated duodenal uleer which seemed to be 
closed. The patient died on the eighth day with a generalized peritonitis. 

It should be stressed that an increasing pneumoperitoneum, or the pres- 
ence of Diodrast outside the stomach or duodenum, might be an indication for 
operation in a patient being treated conservatively for a perforated peptic 
uleer. However, whether or not the patient is improving or declining elini- 
eally is no eriterion in deciding whether conservative management should be 
continued or not. Also, it is imperative that the Wangensteen suction be 
working at all times. Of the helpful therapeutic agencies, it is my impression 
that suction, antibiotics, and anesthesia are of importance, and in that order. 
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COMMENT 


Experiments with methylene blue and Diodrast tend to show that there 
is merit in the conservative treatment of acutely perforated peptic ulcer. It 
would seem that the mortality rates for conservative and operative treatments 
are about the sanie in expert hands. The conservative method ean hardly be 
considered now to be an experimental method to be carried out under entirely 
favorable conditions. 

In the case of a perforated gastrie ulcer, the problem is a little different. 
For anatomic reasons, such uleers do not tend to seal off as well as perforated 
duodenal ulcers and there is the danger of mistaking a perforating carcinoma 
of the stomach for a simple uleer. Unfortunately, we have had no experience 
in the use of Diodrast in a perforated gastric ulcer. If they knew that the pa- 
tient had a perforated gastrie ulcer, most surgeons would be inclined to close 
a perforation of a benign ulcer, or perform a gastric resection in the case of a 
perforated carcinoma of the stomach. 


CONCLUSIONS 


Methylene blue and/or Diodrast were introduced through an indwelling 
tube in twelve cases of perforated duodenal ulcer. In no instance was methyl- 
ene blue observed in the peritoneal cavity at operation, and in one of five cases, 
Diodrast was seen in the peritoneal cavity by roentgenogram (twenty-four 

hours later), although the ulcer at the time seemed to be closed. This study 
would tend to show that there is merit in the nonoperative treatment of per- 
forated duodenal ulcer. Under ordinary circumstances, early operation and 

closure of the perforation remains the procedure of choice. 
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EVALUATION OF THE DOUBLE JEJUNAL LUMEN, 
GASTROJEJUNAL ANASTOMOSIS IN RELATION 
TO THE INCIDENCE OF JEJUNAL ULCERS 


M. E. StTernserG, M.D., PoRTLAND, ORE. 
WitH THE TECHNICAL ASSISTANCE OF Harry C. SmitH, M.D., GorpoN WOLFE, 
M.D., AnD STANARD GILLESPIE, M.D. 


(From the Department of Physioiogy, University of Oregon Medical School) 


XCESSIVE reflux of highly irritating enteric contents into the gastric 

remnant or esophagus is frequently the only major disability following 
partial gastrectomy, total gastrectomy, or gastroenterostomy. The role of 
the double jejunal lumen, gastrojejunal anastomosis (“pantaloon” gastree- 
tomy) in preventing disabilities arising from such reflux of duodenal contents 
is supported by personal experience with over 216 gastrectomies by the panta- 
loon technique. The most significant clinical results were obtained in twenty 
patients who were disabled because of postgastrectomy syndromes. These have 
either completely recovered or have improved following the revision of the 
antecedent gastric operations into the pantaloon anastomosis. 

These experiments were undertaken for the purpose of determining the 
effect of the double jejunal lumen, gastrojejunal anastomosis upon the inci- 
dence of the jejunal ulcers. 


METHODS 


Animals with the conventional single lumen, gastrojejunal anastomosis were 
used as controls. The operations were performed under intravenous Nembutal 
anesthesia with the addition of local infiltration of 0.5 per cent procaine. Fine 
silk was used for the outer seromuscular layer and fine catgut for the inner 
layer. The anastomotic procedure was done by the open method. The liga- 
ment of Treitz was widely mobilized. The gastrojejunal anastomosis was per- 
formed distal to the tail of the pancreas in the vicinity and distal to the mobi- 
lized ligament of Treitz. The gastrojejunal stoma in the conventional single 
lumen anastomosis measured from 3 to 5 em. In the double jejunal lumen, 
gastrojejunal anastomosis, the gastrojejunal stoma also measured from 3 to 
5 em. The double jejunal lumen sacculation measured from 6 to 10 em. It is 
not possible to measure the length of the jejunum with a great deal of aceu- 
racy because the bowel is either in the state of contraction or relaxation. The 
technique of the pantaloon anastomosis was described elsewhere.’” 

The dogs were kept in their cages for a period of approximately 8 to 10 
weeks before the daily injections of histamine-in-beeswax were started. Thirty 
milligrams of histamine base, prepared after the method of Code and Varco,’ 
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were injected at 4 p.m. daily, five days a week. The dogs were not injected on 
Saturdays and Sundays. The food in the cages was removed following each 
injection and none was given until the following morning. The dogs were 
given 40 injections of histamine-in-beeswax unless they showed definite symp- 
toms of ulceration, in which case they were sacrificed. 


RESULTS 


Five dogs were subjected to a Devine exclusion operation with a single 
jejunal lumen, gastrojejunal anastomosis (Table I, a). In 1 dog 2 em. of gastric 
tissue were removed because of some technical difficulty arising during the 
operation. Four dogs developed jejunal ulcers after 5 to 40 injections. The 
only dog which failed to develop ulcers had a litter of puppies which were 
weaned 10 days before injections were started (Fig. 1, a). 


TABLE I, INCIDENCE OF HISTAMINE INDUCED JEJUNAL ULCERS IN DOGS FOLLOWING VARIOUS 


TYPES OF GASTROJEJUNAL ANASTOMOSES 


NUMBER 


NUMBER 


OF OF 
TYPE OF GASTROJEJUNAL ANASTOMOSIS DOGS ULCERS 

a. Devine exclusion operation with a single jejunal lumen, gastro- 5 4 
jejunal anastomosis (Fig. 1, a) 

b. Devine exclusion operation with a double jejunal lumen, gastro- 5 1 
jejunal anastomosis (Fig. 1, b) 

ce. Removal of only the pyloric valve and a single jejunal lumen gas- 4 | 
trojejunal anastomosis (Fig. 1, ¢) 

d. Removal of the distal 14 of gastrie tissue with a single jejunal 8 8 
lumen, gastrojejunal anastomosis (Fig. 1, d) 

e. Removal of the distal 14 of gastric tissue with a double jejunal 10 8 


lumen, gastrojejunal anastomosis (Fig. 1, e) 
f. Removal of from ™% to 4; of gastric tissue with a double jejunal 6 0 
lumen gastrojejunal anastomosis (Fig. 1, f) 


Five dogs were subjected to a Devine exclusion operation with a double 
jejunal lumen, gastrojejunal anastomosis (Table I, b). One dog died after 
the second injection because of an obstruction at the afferent loop. A large 
shallow jejunal uleer and several erosions were found in the jejunal sacecula- 
tion. Another dog died after the seventh injection from peritonitis due to 
perforation of a jejunal uleer. Two dogs with jejunal uleers survived the 40 
injections. No ulcers were found in 1 dog after 40 injections. Comparison 
of the results after the Devine exclusion operation with a single jejunal lumen, 
gastrojejunal anastomosis with the results after the double jejunal lumen 
gastrojejunal anastomosis indicates that there is no significant difference in 
either the incidence or in the time of the appearance of the jejunal ulcers. In 
the experiment with the double jejunal lumen anastomosis, jejunal ulcers in 
2 dogs were located at the bend of the jejunojejunal saceulation (Fig. 1, b. 
Fig. 4). 

Four dogs were subjected to a single jejunal lumen, gastrojejunal anasto- 
mosis after the removal of the distal 2 em. of the pylorie part of the stomach 
(Table I, ec). Three dogs died after the second injection; 2 with peritonitis 
from perforation of an acute jejunal ulcer, and 1 from a massive hemorrhage 


| — 


S y 
660 1952 


from an acute jejunal uleer. Only 1 dog survived 14 injections and died with 
peritonitis from a perforation of a jejunal ulcer. Since experiments with the 
removal of one-third of the gastric tissue and with a double jejunal lumen, gas- 
trojejunal anastomosis were in progress with some of these dogs developing 
jejunal ulcers, it was considered repetitious to test the double jejunal lumen, 
gastrojejunal anastomosis with the removal of a lesser amount of gastric tissue 


(Fig. 1, ¢). 


Fig. 1.—(a) Von LEijiselsberg or Devine exclusion operation with a conventional single 
jejunal lumen, gastrojejunal anastomosis. 

(b) Von Eiselsberg or Devine exclusion operation with double jejunal lumen, gastrojejunal 
anastomosis. 

(c) Conventional single jejunal lumen, gastrojejunal anastomosis with removal of 2 
of the gastric tissue. 

(d) Conventional single jejunal lumen, gastrojejunal anastomosis with removal of one- 
third of the gastric tissue. 

(e) Double jejunal lumen, gastrojejunal anastomosis with removal of one-third of the 
gastric tissue. 

(f) Double jejunal lumen, gastrojejunal anastomosis after removal of from three-fourths 
to four-fifths of the gastric tissue. 


cm. 


Eight dogs were subjected to removal of one-third of the gastric tissue 
(Table I, d). The gastrojejunal continuity was established by a single jejunal 
lumen, gastrojejunal anastomosis. <All of the dogs developed jejunal ulcers. 
One dog died after 5 injections of histamine-in-beeswax from peritonitis with 
perforated jejunal uleer. Two dogs died from hemorrhage, 1 after 8 injee- 
tions and another after 10 injections. Only 2 dogs survived the period of 40 
injections (Fig. 1, d). 

Ten dogs were subjected to the removal of one-third of the gastric tissue 
(Table I, e). The gastrojejunal continuity was established by a double jejunal 
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lumen, gastrojejunal anastomosis. One dog died with peritonitis from per- 
foration of a jejunal ulcer after 2 injections and another after 5 injections. 
One dog was sacrificed after 5 injections because he refused to eat his food. 
In this instance, a jejunal uleer was found which had a very thin base; it per- 
forated from gentle manipulation during the post-mortem examination. An- 
other dog was sacrificed after 13 injections because of a considerable loss in 
weight. A small defect was found at the greater curvature area of the gas- 
trojejunal line of anastomosis. There was a silk suture protruding through 
this small uleer. Four dogs with jejunal ulcers survived 40 injections. Two 
dogs failed to develop jejunal ulcers after 40 injections. Again, in 4 dogs, 
uleers were found at the bend of the jejunojejunal anastomosis. Comparing 
the results with the one-third resections it is evident that only 2 dogs out of 
8 with the standard single lumen, gastrojejunal anastomosis survived 40 in- 
jections. All of the dogs developed jejunal ulcers. Where the jejunojejunal 
anastomosis was employed under otherwise parallel methods of experimenta- 
tion, 6 dogs of 10 survived 40 injections of histamine and 2 dogs failed to de- 
velop ulcers (Fig. 1, e). 

Six dogs were subjected to extensive gastric resections (Table I, f). From 
three-fourths to four-fifths of the gastrie tissue was removed and the gastro- 
jejunal continuity was established by the double jejunal lumen method. One 
dog was sacrificed after 26 injections because of frequent blood-tinged diar- 
rheal stools. The post-mortem examination revealed an extensive enteritis. 
The remaining 5 dogs survived the 40 injection periods and did not develop 
jejunal ulcerations. In this series, a three-fourths to four-fifths resection with 
a double jejunal loop, gastrojejunal anastomosis protected dogs against jejunal 
uleers after 40 injections of histamine-in-beeswax. These results are similar to 
those obtained by Lannin‘* with injections of histamine-in-beeswax in dogs with 
extensive three-fourths resections and with a single jejunal lumen, gastrojejunal 
anastomosis (Fig. 1, f/f). Van Geertruyden'! performed gastroenterostomies 
with a double lumen jejunal anastomosis on 3 dogs, 2 of which developed 
jejunal ulcers after injections of histamine-in-beeswax. All 3 dogs with 50 
per cent gastric resections and with a double jejunal lumen, gastrojejunal 
anastomosis developed jejunal ulcers. There are many unpredictable strue- 
tural variations and relationships in any type of anastomosis, such as kinks, 
adhesions, ete., which may become contributing factors in the genesis of jejunal 
uleers. The results of the experiments may also be influenced by the nutri- 
tional status of the animal and by the difference in the animal’s weight, since 
all the animals received the same amount of histamine. 


DISCUSSION 


Experiments with daily injections of histamine-in-beeswax originated by 
Code and Vareo? enable the surgeon to evaluate operations in relation to post- 
operative jejunal ulcer. Results of such experiments must, however, be inter- 
preted with caution. The animal may refuse to eat after the first few injec- 


Surgery 


EINBE 
STEINBERG October, 1952 


662 
tions. Under such conditions, daily injections of histamine causing copious 
secretion of acid gastrie juice into an empty stomach in a starving animal will 
invariably result in either a perforated or a bleeding ulcer in a short period of 
time. An operation which consistently prevents the production of jejunal ul- 
cers after as many as 40 injections of histamine-in-beeswax gives the surgeon 
presumptive evidence that the same operation will protect the patient against 
the development of jejunal ulcer. On the other hand, the production of ulcers 
by injection of histamine-in-beeswax following a given operation does not 
necessarily indicate that the procedure predisposes to the development of 


uleer. 


Fig. 2.—Multiple ulcers in the duodenum following injection of histamine-in-beeswax. Con- 
trolled experiment with a dog’s gastrointestinal tract unaltered. 


Boldyreft' contended that the regurgitation of bile and pancreatic juice 
into the stomach is a normal process and that it serves to reduce the high gas- 
trie acidity from about 0.5 per cent to about 0.15 per cent hydrochloric acid. 
Boldyreff’s theory of self-regulation of the gastric acidity by the regurgitation 
of the bile and the pancreatic juice into the stomach has been challenged by 
Shay, Katz, and Schloss.’ These investigators have been unable to ascribe 
any significance to duodenal regurgitation in relation to gastric acid control. 
Later, Kesavalu and Mann® coneluded that the presence of the entire duodenal 
contents in the stomach does not cause effective neutralization of dilution of 
gastric acidity in either the fasting or the digesting state. Schmilinsky* con- 
ceived the idea of forming an “inside apothecary” by the anastomosis of the 
proximal jejunal loop into the stomach, thus diverting all of the alkaline duo- 
denal contents into the stomach. Contrary to the expectations of the Schmil- 
insky procedure, the incidence of jejunal ulcers was augmented by the com- 
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plete diversion of the duodenal juices into the stomach.* * '* There remains no 
experimental support for the prevailing concept that the reflux of the alkaline 
duodenal contents into the stomach is of any value in the prevention of a 
jejunal uleer. The prevention of a jejunal ulcer depends on the neutralization 
of the remaining acid gastric juice in the jejunal segment anastomosed to the 
stomach. The alkaline duodenal juices in neutralizing the acid gastrie juice in 
the jejunum destroys the effect of highly acid gastric juice, and thus is unable 
to produce spasm of the jejunum or to otherwise cause injury to the jejunal mu- 
cosa. It has been previously shown by Steinberg and associates’’ that hydro- 
ehlorie acid of higher concentration than 0.15 per cent when introduced into a 
Thiry-Vella loop produces a spasm and evokes copious secretions from the jejunal 


mucosa. 


Fig. 3.—Conventional single jejunal lumen, gastrojejunal anastomosis after removal of one-third 
of gastric tissue. Chronic jejunal ulcers in the efferent jejunal loop. 


Thus far we have knowledge of only 1 jejunal ulcer following 191 gas- 
trectomies by the pantaloon method for simple ulcer. The experiments clearly 
indicate that under parallel experimental conditions of investigation, there 
appears to be no significant difference in the incidence of jejunal ulcers be- 
tween the single jejunal as compared with the double jejunal lumen anas- 
tomosis. An objection frequently encountered is that in the pantaloon 
anastomosis the jejunostomy, if long enough, functions like any other entero- 
enterostomy, and thus fails to bring the alkaline enteric contents into the area 
of the gastrojejunal stoma. It was recently shown by Pearse, Radakovich, and 
Cogbill® that an enteroenterostomy between loops of jejunum does not short 
circuit these loops. The enterenterostomy does not divert all of the intestinal 
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stream, even when the ends of the loops are 24 inches in length. In the same 
manner, the fecal stream is infrequently totally diverted distally after the 
diaphragm has been crushed in the Mikulicz operation for cancer of the large 
bowel. This is particularly evident when the contents of the fecal stream are 
liquid, as was seen in the Lahey modification of the Mikuliez procedure for 
the removal of the right-sided lesions of the colon. The anatomic relationships 


Fig. 4.—Double jejunal lumen, gastrojejunal anastomosis after removal of one-third of the 
gastric tissue. Chronic jejunal ulcer at the bend of the jejunojejunal anastomosis. 


of the bowel loops in the pantaloon anastomosis are even more favorable for 
bringing the alkaline duodenal contents from the proximal jejunal loop to 
bathe the whole area of the anastomosis. This has been repeatedly seen during 
gastroscopy. Nevertheless it is conceivable that the uppermost part of the 
jejunal loop at the bend of the jejunojejunal anastomosis is not always reached 
and bathed with large quantities of alkaline duodenal contents. This perhaps 
explains the finding of more jejunal uleers located at the bend of the jejuno- 
jejunal anastomosis in the experimental animal (Fig. 4). 
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SUMMARY 


Injections of histamine-in-beeswax in 38 dogs under parallel methods of 
experimentation indicate that there is no significant difference in either the 
incidence or in the time of appearance of jejunal ulcers in the group of dogs 
with a single jejunal lumen, gastrojejunal anastomosis as compared with a 
group of dogs with the double jejunal lumen, gastrojejunal anastomosis. 


Left: Von WBiselsberg or Devine exclusion operation with a double jejunal 
Von Eijiselsberg or Devine 
Chronic jejunal 


Fig. 5. 
lumen, gastrojejunal anastomosis. Chronic jejunal ulcer. Right: 
exclusion operation with single jejunal lumen, gastrojejunal anastomosis. 


ulcer. 


Under the conditions of these experiments, the extent of the gastric resec- 
tion (three-fourths to four-fifths) was the initial factor determining the pro- 
tection against jejunal ulcers in dogs with a double jejunal lumen, gastro- 


jejunal anastomosis. 
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MYOSARCOMA OF MECKEL’S DIVERTICULUM 
H. ORISHEJOLOMI THOMAS, F.R.C.S., Tpapan, NIGERIA 


ECKEL’S diverticulum, the remnant of the proximal part of the vitelline 
duct, is the most frequently occurring developmental anomaly of the in- 
testinal tract. In 3,302 bodies specially examined at autopsy for its occurrence, 
it was found in 73 (2.2 per cent). Its situation varies widely, but it is usually 
about 33 inches (84 em.) proximal to the ileocecal orifice. It is more often 
present in men than women. Its average length is 2 inches (5 em.), and its 
circumference is about the same as that of the ileum (Cunningham, 1943). In- 
flammation and ulceration are the pathologic changes usually reported. Neo- 
plasia is, however, rare. Nygaard and Walters (1937), in a review of the 
literature, could find reports of only 18 eases of malignant tumor of Meckel’s 
diverticulum. Six of these were carcinomas, and the rest were sarcomas of 
various types. They themselves reported a case of leiomyosarcoma, and in- 
cluded in their review two unpublished cases of sarcomas treated at the Mayo 
Clinie. 

Their case was of a 62-year-old man who had a seven years’ history of epi- 
gastric fullness and nausea, which was not accompanied by pain. He induced 
vomiting to relieve his symptoms. The only positive finding on examination was 
a hard, smooth, mobile tumor felt by bimanual examination in the rectovesical 
pouch. Laparotomy revealed an encapsulated tumor of the ileum 10 em. in 
diameter ‘‘completely filling a diverticulum. One large vein 5 mm. in diameter 
and artery half that size, extended up from the mesentery of the ileum in a 
tortuous fashion over the side wall of the ileum and up into the tumor.’’ The 
vessels were ligated and divided, and the tumor excised. The opening in the 
ileum was then closed by transverse suture. On examination the tumor was 
pedunculated and oval. It was firm and rubbery, and was lying in the sub- 
mucosa. The eut surface showed whorls of myomatous tissue like a uterine 
fibroid. Microscopic examination showed ‘‘well differentiated bundles of smooth 
muscle in tumor formation lying in a fibrous stroma.’’ A pathology diagnosis 
of leiomyosarcoma of low-grade malignancy was made. 

In 1937, Weir reported a case of anaplastic adenocarcinoma. Skinner and 
Walters (1939) reported a case of leiomyosarcoma. Points of interest in their 
report were that clinically a lesion of Meckel’s diverticulum was suspected, 
which was later demonstrated by radiography, and confirmed by operation. 

The patient was a man of 51, who complained of diarrhea and abdominal 
pain. The pain was intermittent and started when the patient was 18 years 
of age. Appendectomy was performed when he was 29 years old, following 
an acute attack of lower abdominal pain. This did not prevent recurrence of 
his pain. In fact, as he got older the attacks became increasingly severe. A 

Received for publication, Jan. 22, 1952. 

*Lecturer, Department of Surgery, University College, Ibadan. 

667 


Surgery 


668 THOMAS October, 1952 


year before his operation for removal of the tumor, he had two severe attacks 
of melena. The long history, pain, and tenderness in the right iliac fossa, 
melena, anemia, and presumably the failure of appendectomy to produce a re- 
mission of his symptoms, led to a suspicion of the presence of a diseased Meckel’s 
diverticulum. At operation a pelvic mass, 10 em. by 10 em., was found. It 
was adherent to surrounding structures. On partial dissection from these, 
the mass was found to be a tumor of Meckel’s diverticulum. At that stage it 
became necessary to ligate a large artery and vein extending to the tumor from 
the adjacent mesentery of the ileum. Removal of the tumor was incomplete 
because it had invaded and perforated the posterior parietal peritoneum. Con- 
tiguous portions of the ileum were resected with the tumor, and bowel con- 
tinuity restored by end-to-end anastomosis. 

The part of the tumor left behind was cauterized, and its surface covered 
with peritoneum. In spite of postoperative paralytic ileus and pulmonary 
embolism the patient made a good recovery. The pathology report stated that 
the section showed a degenerating leiomyoma with areas of grade I leiomyo- 
sarcoma arising in a Meckel’s diverticulum. 

Voskresensky (1939) reported a successful operation for fusocellular sar- 
coma of Meckel’s diverticulum in a 46-year-old woman. He noted that there 
had been only one other similar case at the Vestnik Khirurgii in Grekova in 
the years 1931 to 1938. 

Vaysberg (1939) also reported a case of malignant tumor of Meckel’s 
diverticulum in a man, but omitted to mention whether it was sarcoma or 
carcinoma. In 1942, Albright and Sprague collected six previously reported 
cases of carcinoma and also reported one of their own. Costich and MeNamara 
(1946) reported a case of carcinoma. In their review, they stated that up to 
the date of writing (1946), a total of nine cases of carcinoma of all types had 
been reported. They found it sufficiently rare that no one individual had 
reported more than one ease, and that only a few isolated cases of tumor of 
Meckel’s diverticulum other than carcinoma appear in the literature. 


CASE REPORT 


L. K. A., a Yoruba man about 32 years old, was admitted to Adeoyo Hospital, Ibadan, 
on April 10, 1951. He complained of abdominal pain and swelling. His other complaints 
were of periodic attacks of constipation alternating with diarrhea. The stools contained 
some mucus but no blood. His symptoms had been present for four years. The abdominal 
swelling which was first noticed when his symptoms started had been getting gradually 
larger. There were no urinary symptoms and the appetite was normal. Six months pre- 
viously a laparotomy had been performed at another hospital with the intention of re- 
moving the tumor. As considerable hemorrhage was encountered, however, the doctor was 
compelled to discontinue the operation. 

Physical Examination.—The patient was a thin young man who appeared to have 
lost some weight. A midline incisional scar was present, and stretched from the symphy- 
sis pubis to within an inch of the umbilicus. An abdominal swelling measuring approxi- 
mately 4 inches (10 em.) transversely, and 5 inches (12.5 em.) vertically, was felt in the 
hypogastrium. The swelling appeared to arise from the pelvic cavity, and its lower limit 
could not be felt. Its upper and lateral margins were well defined. It was slightly mobile 
from side to side but was fixed inferiorly. It was tender on palpation, and dull to per- 
cussion. There was no alteration in the size of the tumor following complete emptying 
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of the bladder. It could be felt on rectal examination. No other abnormalities were 
present. The clinical impression was that the tumor was either arising from the muscle 
wall of the bladder and growing upward, or that it was from the bowel and had become 
adherent to the superior surface of the bladder. 

Operation.—Operation was performed on April 11, 1951, under spinal analgesia, 11 
c.c. Nuperecaine 1:1,500.* The abdomen was opened by a right lower paramedian incision 
6 inches (15 em.) long. The tumor was found to be arising from the small intestine, and 
was adherent to the great omentum and parietal peritoneum. Dense adhesions bound the 
tumor to the superior surface of the bladder. Perforation of the bladder occurred in two 
places during the process of separating the two structures. When the tumor had been 
fully mobilized it was possible to determine its correct relation. It arose from the anti- 
mesenteric border of the ileum, 24 inches (61 em.) from the ileocecal junction. There was 
no intestinal obstruction. The tumor was resected with about 6 inches (15 em.) of healthy 
bowel on either side, and bowel continuity restored by side-to-side anastomosis. The 
openings in the bladder were closed, after introducing a self-retaining catheter in one of 
them. No evidence of metastasis was found in the mesentery, peritoneum, liver, or 
bladder, and the remaining viscera seemed normal. A drain was introduced into the retro- 
pubie space, and the abdomen closed in layers. The patient made a good recovery and was 
discharged on May 7, 1951. 


Fig. 1.—Tumor of Meckel’s diverticulum with resected portion of ileum. The peritoneal coat 
of the tumor is continuous with that of the bowel. 


Gross Examination of the Specimen.—The tumor was round, and measured 4 inches 
(10 em.) in diameter. It was whitish in color and firm in consistency. The surface, which 
was slightly irregular, was covered by peritoneal coat continuous with that of the ileum. 
It arose from the antimesenteric border of the ileum 24 inches (61 cm.) from its termina- 
tion (see Figs. 1, 2, and 3). On opening the ileum a passage was found leading from 
the lumen of the gut into the cavity of the tumor. The suspicion that the growth arose 
in a Meckel’s diverticulum was confirmed by the presence of this passage. Neither the 
communication with the bowel, nor the cavity of the tumor could have been due to de- 
generative changes in the tumor as there was no evidence of necrosis present. 


Sections of the tumor were examined microscopically,** and the report was as follows: 
Sections showed mesodermal tumor. There were the remains of a capsule at one edge, 


*Administered by Dr. R. J. Stout. 
**By Dr. W. D. Silvera. 
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with infiltration and ulceration at other points. Cells were spindle shaped with somewhat 
blunted nuclear ends. Mitoses were numerous. There were many thin-walled vessels and 
hemorrhage. Acute inflammatory infiltration of the ulcerated margin was present. ‘The 
diagnosis is a sarcoma, probably myosarcoma (see Figs. 4 and 5). 


Fig. 2. 


Fig. 2.—Ileum divided longitudinally to show extension of the tumor into its lumen. 
The growth has also been cut open longitudinally and a rod introduced through the passage 
connecting the bowel with the tumor cavity. 

Fig. 3.—View from above to show the tumor projecting into the bowel, and also the 
passage leading into the cavity of the diverticulum. 


DISCUSSION 


Malignant tumors of Meckel’s diverticulum are undoubtedly rare. Exten- 
sive search of the literature has yielded reports of only 29 cases published to 
date. Thirty-three per cent of these are carcinoma, and 67 per cent sarcoma. 
The occurrence of heterotopic gastric mucosa in Meckel’s diverticulum has led 
some authors to conclude that these malignant tumors are really derived from 
this mucosa and not from the normal structures of the diverticulum. This may 
be true of some eases. Sareomas, which account for less than 1 per cent of all 
gastric tumors (Balfour and McCann, 1930), however, form the majority of 
Meckel’s diverticular tumors. It is therefore unlikely that more than a small 
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fraction of these tumors are derived from displaced gastric mucosa. A reason- 
able conclusion is that most of these tumors originate in the mucosa or the 
muscle coat of the diverticula. Metastases and recurrences are rare, although 


perforation is a common complication of sarcoma. 


Fig. 4—Photomicrograph of section of the tumor (x95). 
Fig. 5.—Potomicrograph of section of the tumor (x400). 


Four of the fifteen cases reviewed by Nygaard and Walters, and the case 
reported by Nygaard and Skinner, underwent this complication. This is strange 
as perforation of sarcoma of the small intestine is extremely rare (Lewis, 1939). 


Fig. 4. 
| 

Fig. 5. 
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Preoperative diagnosis of a tumor of Meckel’s diverticulum is difficult as there 
are no clinical manifestations peculiar to the disease. In fact the picture pre- 
sented may be somewhat confusing, for example, in the case of Nygaard and 
Walters quoted previously, there was a history of epigastric fullness and nausea, 
associated with a pelvic tumor. In my ease, a pelvic tumor was associated with 
alternating constipation and diarrhea. Radiography per se is of little assistance 
in diagnosis, except where a full clinical history has been obtained as in the 
ease of Skinner and Walters (1939). Nygaard and Walters, and Skinner and 
Walters commented on the large size of the artery and vein running from the 
mesentery over the ileum to the tumor. These must be the remnants of the 
vitelline vessels, the intramesenteric portion of which persists as the superior 
mesenteric artery and vein (Frazer, 1940). It is possible that the profuse 
hemorrhage encountered during the first operation on my patient was due to 
the inadvertent division of these vessels. It is well to remember their possible 
relation in operations on Meckel’s diverticulum. 


SUMMARY 


Twenty-nine cases of malignant tumors of Meckel’s diverticulum, previ- 
ously reported, are mentioned, and two of them reviewed in fuller detail. A 
case of myosareoma of Meckel’s diverticulum in a Nigerian is reported. Reason 
is presented to support the view that the majority of tumors of Meckel’s diver- 
ticulum are derived from its true structures, and not from heterotopic gastric¢ 
mucosa. The difficulty in diagnosis, and the possible danger of the persistence 
of the vitelline vessels are pointed out. 


My thanks are due to the following: Dr. W. D. Silvera, for reporting on the histology of 
the tumor, Mr. A. Paterson, for the photographs, Professor C. F. V. Smout, of Birmingham 
University Medical School, for giving permission for the photomicrographs to be done, and 
Mr. W. J. Pardoe, for doing them. I am grateful to Miss Beatrice M. Joly, Professor of Surgery, 


University College, Ibadan, for permission to publish this paper. 
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AN EXPERIMENTAL STUDY OF THE ROLE OF STASIS IN THE 
ETIOLOGY OF CHOLECYSTITIS 
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AND A. C. Ivy, Pu.D., M.D., Cutcaco, Iu, 
(From the Department of Surgery, Southwestern Medical School of the University of Texas, 
Dallas, Texas, Department of General Surgery, Hines Veterans Administration Hospital, 


Hines, Ill., and Department of Clinical Sctence, University of Illinois, 
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INTRODUCTION 


HE etiology of gall bladder disease remains a controversial problem despite 

considerable worthy investigation directed toward its solution. The results 
of experimental and clinical studies have implicated infection, changes in chem- 
istry of the bile, and stasis as the three etiological factors of chief importance 
in producing cholecystitis. The relative significance of these various factors 
has not been clearly established. 

In reviewing the literature on this subject it was apparent that the role 
of stasis incident to simple cystic duct obstruction, though of admitted impor- 
tance in the pathogenesis of gall bladder disease, had been accorded particularly 
varied significance. In most instances the reported results of similar or identi- 
eal studies of cystic duct obstruction reached little general agreement. Infee- 
tious and noninfectious cholecystitis, cholelithiasis, abscess formation, mucocele, 
hydrops with fibrosis, and no significant change have all been reported as the 
sequelae. Since in many instances such contradictory results may have been 
attributable to the fact that few investigators have concerned themselves prin- 
cipally or solely with simple cystic duct obstruction, a brief review of some of 
these studies seems warranted. 


REVIEW OF THE LITERATURE 


Andrews and Hrdina' produced infectious cholecystitis in 10 of 12 dogs by 
eystie duct ligation. Since more than half of the infections were due to Clostri- 
dium perfringens (welchti) and because the earliest lesions oceurred in the liver 
margin and adjacent gall bladder surface, they concluded that hepatitis was 
primary, the gall bladder being involved by direct extension. In contrast, Hunt, 
Davis, and Boyden,? after obstruction of the eystic duct in 28 eats, found sterile 
contents in 13 of 14 gall bladders that were cultured, notwithstanding the con- 
stant presence of Cl. perfringens (welchii) in the adjacent liver tissue. The 
gall bladders in half their animals were considered essentially normal, 6 showed 
noninfectious cholecystitis, while the remaining 8 were hydropie. In animals 
allowed to survive at least 4 months after partial cystic duct obstruction, Cole 
and co-workers* found that noninfectious cholecystitis had developed. In 2 
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instances in which the cystic duct was unintentionally completely obstructed, a 
small, shriveled gall bladder containing white bile was found when observed 
‘‘Jater.’’ Walsh and Ivy‘ had previously found that partial ligation of the com- 
mon bile duet would cause a chronie hyperplasia of the mucosa. 

In conjunction with studies on the effect of biliary stasis on gallstone solu- 
tion, Walsh and Ivy* ligated the cystic duet alone in 4 dogs. In 1 animal the 
gall bladder was replaced by fibrous tissue within 2 months, while the other 
3 exhibited some thickening of the wall and abnormal mucosa. However, all 4 
gall bladders contained a colorless or light brown, viscid secretion, which repre- 
sented hydrops fluid. Development of hydrops incident to cystic duct obstrue- 
tion was further supported by Blumberg and Zisserman’s’ clinical report of 32 
eases of hydrops of the gall bladder, in 30 of which they identified eystie duct 
obstruction. However, in their cases, it can only be assumed that obstruction 
preceded the development of hydrops. 

Magner and Hutcheson® who ligated the eystie duct alone in 8 rabbits, ob- 
served one instance of chronic cholecystitis; in the other cases the gall bladder 
was contracted and exhibited mucosal atrophy. Similarly, Blaisdell and Chan- 
dler* found only a little dark, thick, tenacious bile with no evidence of inflamma- 
tion in the gall bladder of 4 of 5 dogs allowed to survive up to 4 months after 
eystie duct ligation. These results agree with those of Elman and Taussig* 
who found that cholecystitis had developed in only 1 of 7 dogs in which they 
had ligated the eystie duct as part of a study of the cholesterol content of stag- 
nant bile. 

Finally, Womack and Bricker,’ having observed the frequent association of 
complete obstruction of the cystic duct with acute cholecystitis clinically, under- 
took an experimental study to determine the effect of cystic duct obstruction 
in 14 dogs. The animals were found to have developed mild subacute cholecys- 
titis or merely slight fibrosis and distention of the gall bladder with mucus, de- 
pending on the interval of survival. However, when, in addition to ligating the 
eystie duct, they replaced the bile with physiologic salt solution, a gall bladder 
heecame only distended with mucus. 

Other less complete studies based on clinical or experimental data add to 
the variety of lesions attributed to cystic duct obstruction. Bisgard and Baker’® 
stated the stasis alone was not productive of cholecystitis, while Seeling™ cites 
a clinical case of cholecystitis with cholelithiasis in which he believed a kinked 
eystie duct was the etiological basis. Phemister and associates'!? have indicated 
that eystie duct obstruction was a precursor and determining factor in calcium 
earbonate stone formation in the gall bladder, while Dostal and co-workers™ 
reported that obstructed gall bladders tend to form large abscesses. 

In order to elarify these conflicting results following eystie duct obstruction 
and to evaluate more accurately the role of stasis in gall bladder disease the 
following experimental study was conducted. We have attempted to determine: 
(1) the effect of stasis following simple cystic duct ligation, (2) the influence of 
bacterial infection on both the nonobstructed and obstructed gall bladder, and 
(3) the effect of bacterial infection on the chemically traumatized gall bladder 
in the absence of stasis. From the results obtained we have attempted to eval- 
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uate the morphologic changes in the gall bladder wall, the significance of stasis 
in infectious cholecystitis, and the importance of the duration of stasis on the 
end results. 

EXPERIMENTAL METHODS AND RESULTS 


A. Cystic Duct Obstruction.—A series of 15 healthy dogs of both sexes were 
subjected to a celiotomy under ether anesthesia. In each animal the gall blad- 
der was located and its cystic duct identified. The latter structure was ob- 
structed by application of a braided silk ligature, the procedure being performed 
in such a way that the eystiec duct alone was ligated in 3 instances, and the 
eystie duct, cystic artery, and/or lymphaties in the remaining 12. The operation 
was performed in a short time and great care was exercised to minimize manipu- 
lation in order to avoid injury to the gall bladder wall. Within 3 to 37 weeks 
after the above procedure each dog was subjected to a cholecystectomy. The 
gall bladders were promptly examined grossly, the wall and contents were cul- 
tured for anerobie and aerobic organisms, and a specimen of the gall bladder 
wall was fixed for preparation of microscopic sections. 

In general, the results (Table 1) were quite consistent. Twelve of the gall 
bladders were shrunken and showed thickening of the walls and inspissation of 
the contents, though the mucosa looked normal. Microscopically the walls ap- 
peared normal except for thickening from contraction. A typical microscopic 
section showed a normal mucosa and lamina propria without leukocytie infiltra- 
tion and a thickened, degenerating but not fibrotic muscularis. The gall bladder 
contents varied from mucinous, granular, black bile to viscous, colorless or dark 
green material. No correlation could be made between the duration of stasis 
and the character of the contents. Of the remaining 3 gall bladders, 2 had 
developed hydrops at 9 and 33 weeks postobstruction, while 1 exhibited empy- 
ema 7 weeks after cystic duct ligation. 

In 6 instances, cultures of the gall bladder wall and/or its contents were 
made. Though bacteria were grown in every culture their presence had not 
noticeably affected the gall bladder wall or mucosa, for in only 1 instance (the 
case of empyema) was there any gross or microscopic evidence of bacterial cho- 
lecystitis. 

No specific effect attributable to vascular obstruction was discernible. In- 
spissation of bile occurred in those gall bladders in which the eystie artery and 
lymphaties were included in the obstrueting ligature as well as in those in which 
the eystic duct alone was ligated. Apparently, in the dog, obstruction of the 
eystie vessels does not significantly impair the structure of the gall bladder, 
suggesting an adequate collateral circulation via the liver. 

B. Infection of Gall Bladder Contents—Since stasis alone proved ineffective 
in producing gall bladder disease in 12 of 15 dogs, the effect of infection of the 
bile with virulent bacteria was studied. In most instances Escherichia coli was 
selected as the infecting agent because it had been found to be the organism 
most frequently isolated from the gall bladder contents in clinical eases of chole- 
eystitis.© 15 Furthermore, EZ. coli survives in a bile medium better than most 
bacteria. 
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Ten dogs were subjected to celiotomy under ether anesthesia and the gall 
bladders were emptied by aspiration of the contained bile with a needle and 
syringe. Through the same needle 1 ml. of a 24 hour broth culture of virulent 
E. coli was injected into the gall bladders of 8 dogs, the same quantity of a 
similar culture of hemolytic streptococcus being injected into the other 2. In 
each instance the injection was made in the exposed surface and the small 
puncture hole was ligated with a fine silk ligature to prevent leakage and con- 
tamination. Seven to 14 days later a cholecystectomy was performed. At this 
time a sample of bile was cultured and the surgical specimen was examined 
grossly, then fixed in formalin. The results (Table II) reveal that in only 2 
instances was any gross abnormality of the gall bladder or its contents appar- 
ent at the time of the cholecystectomy. Microscopically, the gross findings were 
confirmed. In one gall bladder a wall abscess had developed, presumably due 
to the inadvertent instillation of some bacteria in the wall at the time of in- 
jection. Another gall bladder in which thickening of the wall had been noted 
at the time of removal showed diffuse inflammation of the wall microscopically. 
The other 8 specimens were normal, had apparently been functioning, and ex- 
hibited no evidence of inflammation, aside from external adhesions, despite the 
fact that in every instance bacteria were cultured from the bile sample taken 
at the time of the cholecystectomy. 

Failure of infected bile to produce cholecystitis in the unobstructed gall 
bladder coneurs with previous results reported by Graham and Peterman,*® 
Aronsohn and Andrews,’ Wilkie,* and Magner and Hutcheson.* The bac- 
teriostatie action of bile probably is a factor here. However, injection of bacteria 
into the unobstructed gall bladder wall without perforating the mucosa report- 
edly has caused cholecystitis, even though concurrently the bile cultures were 
negative. 

C. Cystic Duct Obstruction Plus Infection of Gall Bladder Contents.— 
Failure of either bile stasis or infection of bile alone to produce gall bladder 
disease in dogs led to a study of a combination of these factors. Accordingly 
the eystie duct was ligated in 13 dogs with and without obstruction of the cystic 
vessels. Then 0.1 to 0.2 ml. of a physiologic saline suspension of virulent EZ. coli 
was injected into the gall bladder lumen near the liver margin. In 3 dogs, 
leakage occurred resulting in peritonitis, but careful ligation of the needle pune- 
ture hole prevented this complication in the other 10 animals. Generally 14 
days were arbitrarily chosen as the duration of time between the original pro- 
cedure and subsequent cholecystectomy, though in 4 instances a greater or 
lesser interval was selected. 

The postoperative course of these dogs was in marked contrast to that of 
the two previous series. These animals looked sick, refused to eat, and lost 
considerable weight during the experimental period. The majority of this 
series developed marked changes in the gall bladder, the end results (Table IIT) 
revealing 6 cases of hydrops, 6 of empyema, and 1 gall bladder which was normal 
except for black, granular contents. As in the first series of animals, no con- 
sistent change in the ultimate result could be attributed to simultaneous vascular 
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The 6 cases of hydrops developed within 1.5 to 5.5 weeks and were asso- 
ciated with edema and fibrosis of the gall bladder wall. A characteristic micro- 
scopic section revealed small hemorrhagic mucosal ulcers, small abscesses of the 
lamina propria, pronounced edema of the muscularis with fibrosis and lympho- 
eytie infiltration. All 6 of these gall bladders contained clear, thin, mucinous 
fluid. From the walls and contents of each gall bladder EF. coli was cultured 
and Cl. perfringens (welchii) was also found in 2 instances. 

The 6 dogs which had empyema of the gall bladder developed this condition 
within 1.5 to 2 weeks following the original procedure. The gall bladder wall 
in these cases showed changes varying from edema, inflammation, and fibrosis 
to frank necrosis. One gall bladder had ruptured. The mucosa was hyper- 
plastic, inflamed, or destroyed. A typical microscopic section had a necrotic 
mucosa, abscesses of the lamina propria, edema of the whole wall, lymphocytic 
infiltration, degenerating muscularis and subserosal hemorrhages. The gall 
bladder contents in these cases consisted of 3 to 8 ml. of thick, creamy pus. 
E. coli was cultured from all the walls and contents. 

These results are in partial agreement with results following a similar pro- 
cedure performed by Peterman, Priest, and Graham.'® In 14 dogs they emp- 
tied the gall bladder, ligated the eystie duet artery and lymphaties, then in- 
jected FE. coli or nonhemolytie streptococci into the gall bladder lumen. Marked 
changes in the gall bladder varying from acute inflammation to necrosis and 
gangrene developed in all their experimental animals. They reported no cases 
of hydrops. 

D. Chemical Irritation of the Gall Bladder Plus Infection of the Gall Blad- 
der Contents.—Beecause stasis had proved essential to the experimental produe- 
tion of infectious cholecystitis in the foregoing series of experiments, another 
study was undertaken in an attempt to further evaluate its role. Though in- 
fection of the gall bladder bile in the absence of stasis had failed to produce 
cholecystitis it was conjectured that cholecystitis might have oceurred under 
these circumstances if the gall bladder mucosa first had been subjected to chem- 
ical trauma. Accordingly, 16 dogs were subjected to chemical irritation of the 
unobstructed gall bladder. In 10 of this series of animals the gall bladder bile 
was aspirated with a needle and syringe and replaced with an equivalent vol- 
ume of various concentrations of HCl (0.02N to 0.2N) which was injected 
through the same needle. Twenty minutes later the acid was withdrawn and 
the gall bladder lumen irrigated once with 10 to 20 ml. of sterile physiologic 
saline solution. Then approximately 1 ml. of a 24 hour broth culture of £. coli 
suspended in 9 ml. of saline solution was injected into the gall bladder lumen 
and the puncture-hole ligated. 

In another 2 dogs of this group merely 10 ml. of sterile physiologic saline 
solution were injected into the gall bladder after irritation of the mucosa with 
HCl in order to ascertain the effect of chemical irritation alone. 

In the remaining 4 dogs of the series varying amounts (1 to 7 drops) of 
croton oil emulsified in 4 ml. of aspirated bile to whieh was added 1 ml. of a 
24 hour broth culture of FE. coli were injected into the gall bladders and allowed 


to remain. 
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One to 10 days following the above procedures cholecystectomy was per- 

formed, the gall bladder contents were cultured, and the organ was examined 

both grossly and microscopically. The results (Table IV) were as follows: 

Three dogs in the first group of this series died during the interval be- 
tween operations, and an autopsy on one showed empyema of the gall bladder. 
Of the other 7 animals 5 developed chemical cholecystitis and 2 had a normal 
gall bladder. The 2 control dogs in which physiologic saline instead of EF. coli 
was injected into the gall bladder, after irritation with HCl, both developed 
chemical cholecystitis. Finally, 2 of the 4 dogs in which croton oil was used 
as an irritant died within 1 day, apparently from bile peritonitis and cholecysti- 
tis. The other 2 survived and presented normal gall bladders when examined 
10 days later. 

DISCUSSION 

The gall bladder is rather unique in regard to the pathogenesis and mor- 
phologie changes associated with its bacterial infection. Though cholecystitis 
is a common disease in humans, the histologic changes encountered in gall blad- 
der inflammation are generally quite different from those seen in inflammatory 
lesions in other human organs. Furthermore, progression of bacterial choleey- 
stitis to an acute fulminating involvement of the organ, as so frequently occurs 
in appendicitis, is relatively uncommon. Many authors favoring a chemical 
causative agent have east doubt on the significance of bacteria in gall bladder 
disease, because the presence or absence of bacteria in the gall bladder contents 
or walls are not well correlated with the tissue changes observed. This study 
was not intended to enter that controversy but was an attempt to evaluate the 
role of stasis in the pathogenesis of cholecystitis. 

The results of this series of experiments tend to emphasize the premise that 
no one factor alone produces infectious cholecystitis. Stasis, bacterial infection 
of the gall bladder contents, and chemical irritation of the gall bladder mucosa 
plus bacterial inoculation each failed to result in infectious cholecystitis in 
dogs when employed alone. Stasis, however, was found to be the ‘‘key’’ factor, 
because the experimental production of infectious cholecystitis by the proce- 
dures emploved was quite consistently unsuccessful unless evstie duet obstrue- 
tion was included. It seems significant that despite lowered resistance of the 
gall bladder mucosa after severe traumatic chemical injury, infection could 
not be superimposed as long as cystic duet patency prevailed. The rare in- 
stances in which infectious cholecystitis is seen clinically without any apparent 
cystic duct obstruction suggest the possibility that some transient factor pro- 
ducing stasis may have been active until the infectious process developed. Along 
this line one might think of transient edema of the eystie duct secondary to a 
foreign irritant (duodenal contents), spasm of the sphincter of Oddi, kinked 
eystie duct, motor inactivity of the gall bladder, obstruction of the cystie duct 
by an aberrant vessel or enlarged lymph node, and the existence of an abnormally 
small eystie duct lumen. 

The role of stasis in noninfectious cholecystitis, presumably due to chem- 
ical alterations in the gall bladder bile, has not been specifically studied in 
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TABLE IV. RESULTS OF GALL BLADDER TRAUMA 
DOG INJECTED | DURATION PATHOLOGY 
NO, IRRITANT BACTERIA (DAYS) GROSS MICROSCOPIC 
1D 0.1N HCl E. coli 9 
2D 0.05N HCl E. coli 10 1.5 times normal size; dila- Normal 
tation of cystic duct; nor- 
mal mucosa 
3D 0.02N HCl E£. coli 10 Slightly enlarged; healed Normal 
sear at injection site; 
otherwise normal 
4D 0O2N HCl E. coli 9 About 2/3 normal size; wall Thickened wall; denuded 
2 times normal thickness mucosa and lamina propria; 
and indurated diffuse inflammation with be- 
ginning organization 
5D O.1N colt 9 
6D 0.2N HCl None; phy- 9 Multiple adhesions; marked- 3 times normal thickness of 
siologic ly thickened, indurated wall; complete absence of 
saline wall; coarse mucosal sur- mucosa and beginning organ- 
face with greenish white ization; fibrosis of muscularis 
plaques 
7D ON HCl E. coli 6 About %4 normal size with Ulceration with fibrinopurulent 
thickened walls and con- deposition on mucosal sur- 
taining yellow pus adher- face; necrosis extending to 
ent to mucosal surface depth of muscularis 
8D 0.1N HCl None; phy- 7 About 2/3 normal size with Wall 2 to 3% times normal 
siologic thickened walls; granular thickness; areas of coagula- 
saline mucosal surface with a tive necrosis of mucosa; 
few small yellow plaques fibrosis and edema of all 
layers 
9D O1N HCl E. colt 7 About 4/5 normal size with Wall 2 times normal thickness; 
moderate thickness of patchy mucosal ulceration; 
wall; coarse mucosal sur- organization and _ beginning 
face with a few small regeneration of surface 
raised plaques epithelium 
10D O.IN HCl E. colt 7 About normal size; fundal Wall about 1% times normal 
portion of wall thickened; thickness; congestive edema 
coarse mucosal surface of mucosa and wall; vascular 
congestion and subserosal 
fibrosis 
11D 0.075N HCl £. coli 7 About 2/3 normal size; Wall 3 times normal thickness; 
thickened walls; coarse’ ulceration of mucosa in 
mucosal surface fundie region; subacute exu- 
date with generalized edema 
and beginning regeneration 
12D 0.075N HCl E. coli 7 About % normal size; mul- Wall about 1% times normal 
tiple adhesions and thick- thickness; diffuse areas of 
ened walls; coarse, brown- mucosal ulceration with gen 
ish-gray mucosa eralized inflammation and be- 
ginning organization 
13D 7 drops of E. colt 1 Enlarged and containing a Complete coagulative necrosis 
croton oil ; fine, sandy, thick fluid; 
granular mucosal surface 
14D =1 drop of _ = &E. coli 7 Mucosal surface coarse; Normal thickness; slight edema 
croton oil cystic duct moderately and increased vascularity of 
dilated subserosa but otherwise nor 
mal 
15D 2 drops of E£. colt 7 Normal Normal 
eroton oil 
16D 4 drops of E. coli 1 Normal size; mucosa intact Autolytic changes; no specr 
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Normal bile E. coli Normal gall bladder 
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these experiments. However, the role of stasis seems likely to be of equal im- 
portance in that condition, for the likelihood of increased concentration of the 
bile or selective absorption of some of its constituents sufficient to produce chem- 
ical injury of the gall bladder seems unlikely in its absence. 

In this regard, the work of Reid®’ on the relationship of pancreatic juice 

to cholecystitis is pertinent. He found that pancreatic juice flowing through 
a normal unobstructed gall bladder produced no changes. His results are of 
interest because he and others'® have found that pancreatic juice in an obstructed 
gall bladder will cause cholecystitis, especially when there is interference with 
venous return or injury to the mucosa of the gall bladder. It is well known that 
interference with blood flow or injury decreases the natural resistance of a tissue 
to digestion. 
SUMMARY 
1. Simple eystie duct obstruction in the dog resulted in shrinkage of the 
gall bladder and associated thickening of its walls with inspissation of the con- 
tents in 12 of 15 dogs. Inclusion of the eystie vessels and/or lymphatics in the 
obstructing ligature did not alter the results nor was the duration of obstruction 
after a period of 2 to 3 weeks found to be a significant factor. 

2. Inoculation of the contents of the unobstructed gall bladder with viru- 
lent bacteria failed to produce any significant physiologic or pathologic changes 
in 8 of 10 dogs despite the fact that bacteria were still present in the bile at 
the time the gall bladders were removed for study. 

3. Coneurrent obstruction of the eystie duet and infection of the gall blad- 
der contents resulted in hydrops or empyema in 12 of the 13 dogs studied. 

4. Chemical trauma of the gall bladder mucosa followed by infection of 
its contents with virulent organisms failed to cause bacterial cholecystitis in the 
absence of eystie duct obstruction. 
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THE INFLUENCE OF CORTISONE AND ACTH ON THE SURVIVAL OF 
ADRENAL HOMOTRANSPLANTS IN THE DOG 


JEROME Kay, M.D., Bautimore, Mp. 
(From The Department of Surgery of The Johns Hopkins University and Hospital) 


N 1939, Levy and Blalock reported proionged survival of dogs following the 
removal of one adrenal and the autotransplantation of the other to the neck. 
Because the adrenal gland receives part of its blood supply through the renal 
pedicle, they anastomosed the renal artery and vein to the carotid artery and 
external jugular vein. The purposes of the present study were two in number: 
(1) to determine if suecessful homotransplantation can be accomplished by this 
method, and (2) to determine if ACTH and cortisone influence the results. 


METHODS AND RESULTS 


The technique used was essentially the same as that described by Levy and 
Blalock. Employing aseptic techniques and general anesthesia, the left kidney 
and adrenal were exposed extraperitoneally through a muscle-splitting incision 
in the left flank. The adrenal gland was freed by ligating vessels at a distance 
from the capsule. The connection between the adrenal and the kidney pedicle 
was not disturbed. 

The ureter was divided, and the renal artery and vein were ligated as close 
as possible to the aorta and vena eava and divided distally. The kidney and 
adrenal were therefore removed in one mass and transplanted to the neck of 
another dog. The renal artery was anastomosed to the proximal end of the 
carotid artery and the renal vein to the proximal end of the external jugular 
vein using a continuous over-and-over stiteh of 00000 arterial silk. The kidney 
was usually removed after having completed the anastomoses by stripping the 
perirenal fat from the kidney and ligating and dividing the vessels at the hilus. 
In a few experiments, the kidney together with the adrenal was placed in a 
pocket beneath the skin in the neck and the ureter was catheterized with a 
polyethylene tube and brought out through a separate stab wound. The length 
of time during which the transplanted tissues were deprived of their circulation 
varied from 20 to 40 minutes. 

Control Studies on Homotransplantation—Thirty-seven dogs were used as 
controls and no cortisone or ACTH was given to this group. A unilateral 
adrenalectomy was performed 4 to 18 days prior to homotransplantation and 
the remaining adrenal was excised at the time of homotransplantation. All 37 
dogs died between the second and twentieth days after homotransplantation 
and removal of the second adrenal gland. In only 6 dogs were both the arterial 
and venous anastomoses patent. Sections of the adrenal glands and kidney of 
5 of the 6 dogs with patent arterial and venous anastomoses were studied histo- 
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logically. The tissues revealed complete autolysis except for the adrenal in the 
dog that survived 20 days; in this gland there were a few small areas of viable 
cells in the cortex. 

Homotransplantation Associated With the Injection of Cortisone and 
ACTH —Hight dogs comprised this group. Following the homotransplantation 
they were all given 50 mg. of Depo-heparin, 200,000 units of penicillin, and 
1 Gm. of streptomycin intramuscularly daily. In 2 dogs a unilateral adrenalec- 
tomy was performed and 9 and 41 days later they were given 50 mg. of cortisone 
daily for 6 and 9 days; at the end of this time adrenal homotransplantation 
was performed. Fifty mg. of cortisone were given for another 10 days and in 
decreasing doses for the next 5 days. In 1 dog the remaining adrenal was ex- 
cised 22 days after homotransplantation. The dog died the following day. The 
second dog did not have his second gland removed; he was sacrificed 180 days 
after the homotransplantation. In neither of the dogs were both the venous and 
arterial anastomoses patent. Histologically there was complete autolysis of 
the tissue. 

In 3 dogs a unilateral adrenalectomy was performed; 34 to 54 days later, 
50 mg. of cortisone were given and continued for the following 4 days. At this 
time the remaining adrenal was excised and adrenal homotransplantation per- 
formed. They were given 1 mg. of desoxycorticosterone acetate (DOCA) and 
50 mg. of cortisone daily for the first 6 postoperative days. They were also 
given ACTH every 8 hours in the following doses: 35 mg. every 8 hours be- 
ginning the day of operation and for the next 4 days, 25 mg. every 8 hours for 
the next 3 days, 17 mg. every 8 hours for the next 4 days, and 10 mg. every 8 
hours for the next 3 days. One dog was given 25 to 50 mg. of cortisone and 
1 mg. of DOCA for the next 77 days as needed for survival of the animal; he 
was also given ACTH in doses of 8 to 35 mg. every 8 hours daily or every 2, 3, 
or 4 days in an attempt to stimulate the transplanted tissue. The dogs died on 
the fifteenth, nineteenth, and eighty-seventh postoperative days. In none of 
the 3 were both the arterial and venous anastomoses patent. The glands were 
necrotic. 

In 3 dogs 50 mg. of cortisone were given intramuscularly daily for 4 to 
7 days and then a unilateral adrenalectomy was performed. At this time adrenal 
homotransplantation was performed and one of the dogs was given 50 mg. of 
cortisone intramuscularly daily for another 21 days at which time the cortisone 
was discontinued and the remaining adrenal excised. The remaining 2 dogs 
also had the second adrenal removed on the twenty-first and twenty-third days 
after homotransplantation. Following the excision of the second adrenal, all 
3 dogs were given ACTH for 14 days in the doses mentioned above. The dog 
which had received cortisone after homotransplantation was now given 1 mg. 
of DOCA intramuscularly every 1 to 4 days as needed for survival. He died 
55 days after the second adrenalectomy. The remaining 2 dogs were given 1 
mg. of DOCA and 25 mg. of cortisone intramuscularly daily for 4 days. The 
dogs died 15 and 20 days after removal of the second adrenal. In one of the 3 
dogs both the arterial and venous anastomoses were patent. Histologic study 
of the transplanted adrenals in these 3 dogs revealed complete autolysis. 
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SUMMARY 


Homotransplantation of the adrenal gland was performed in 45 dogs uti- 
lizing the renal artery and vein and the carotid artery and external jugular 
vein for anastomoses. The 37 dogs comprising the control group lived 2 to 20 
days following removal of the second adrenal gland and homotransplantation. 
In 6 dogs both the arterial and venous anastomoses were patent ; however, histo- 
logically there was complete autolysis of the gland of all of the animals except 
for one in which there were a few small areas of viability. Eight dogs com- 
prised the treated group; these animals were treated with 50 mg. of cortisone 
daily for several days prior to the homotransplantation and also after the pro- 
cedure. Six of the animals were also treated with ACTH following homotrans- 
plantation. In one of the treated series both the arterial and venous anasto- 
moses remained patent. Histologically the glands revealed complete autolysis 
and resembled the glands of the control group. The cortisone and ACTH ap- 
peared to have no noticeable effect on survival of the transplanted tissue. 


I wish to express my appreciation to Dr. Alfred Blalock for his assistance in planning this 
study, to Dr. A. McGehee Harvey and Dr. Lawrence Shulman for their valuable suggestions, 
and to Dr. Terrance Cochran for his aid in the microscopic examination of the tissues. 
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ABDOMINAL INCISIONS IN INFANTS 
CHARLES D. Knicut, M.D.,* AND JoHN W. M.D.,** RocuEster, MINN. 


LTHOUGH the literature on abdominal incisions is voluminous, little is 
recorded concerning the specific use of such incisions in pediatric surgery. 
Hence, the implication is that incisions are basically the same, regardless of the 
patient’s size. While this is true to a certain extent, the uncertainty concern- 
ing applicability of all types of incisions to pediatric surgery is reflected in the 
fact that many surgeons use a variety of incisions for adult patients, yet return 
to a vertical abdominal incision in the surgery of infants. The problem, to ob- 
tain adequate exposure through an incision which will heal well, is essentially 
the same in infants as it is in adult persons, except that exposure in general is 
easier in babies and healing is relatively less good. 
The purpose of this paper is to review the general principles of abdominal 
incisions as they apply to newborn babies and infants, and to outline the tech- 
niques of specific incisions which have proved useful in this type of surgery. 


GENERAL PRINCIPLES 


Transverse Incisions—The literature on techniques and advantages of 
transverse incisions is abundant but the use of such incisions in pediatric 
surgery has not been stressed. It is our belief that these incisions are of great 
value in operations on infants as well as on older patients. 

The transverse incision actually is a physiologic one, since a minimum of 
damage to the nerve supply of the abdominal wall accompanies it. Even di- 
vision of both rectus muscles causes no abdominal weakness, since these muscles 
have a segmental nerve supply. 

A lower incidence of postoperative evisceration and herniation is credited 
to the use of transverse incisions because their edges tend to approximate them- 
selves. Moreover, sutures employed to effect their closure transect the stronger 
aponeurotie fibers of the abdominal wall and thus ensure a firmer incision. 
Crying, coughing, and retching only increase this tendeney toward approxima- 
tion of the wound edges. 

Transverse incisions provide excellent exposure, and this is facilitated in 
children by the thinness of the abdominal wall and its decreased resistance as 
a result of a smaller muscle mass. An additional advantage of this incision is 
its superior cosmetic result, since it closely follows Langer’s skin lines. 

All advoeates of transverse incisions agree that they close more easily and 
heal more readily than does the vertical incision. In view of the known tend- 
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ency toward poorer healing in infants, the provision of optimal conditions for 
the repair process is very desirable. The physiologic considerations and satis- 
factory clinical application of the transverse incision in infants seem to justify 
more extended use of it. 

Gridiron Incisions—When feasible, the so-called gridiron incision is one of 
the most satisfactory available to the surgeon. This is the true muscle-splitting 
incision (such as MecBurney’s for appendectomy or Robertson’s for pyloromy- 
otomy), and it is the most physiologic of all incisions. It is unlikely to damage 
any essential structure, and it usually assures prompt healing with minimal 
chance for hernia. <A disadvantage in certain instances is that a true muscle- 
splitting incision may not be large enough to permit surgical exploration, and 
it may be difficult to enlarge such an incision for this purpose without cutting 
muscles. 

Vertical Incistons—The majority of pediatric operations through the years 
have been performed through some type of vertical incision. These incisions 
have been tested by time, give good exposure, and are easily made and easily 
extended. 

When vertical incisions are employed, the muscle-retracting incisions are 
to be preferred to vertical muscle-splitting incisions. Not only are they the 
most nearly physiologic of all vertical incisions in that they do not devitalize 
muscle and injure nerves, but they provide more secure closure of the ab- 
dominal wall and better protection of the integrity of the peritoneal] suture 


line. 
TECHNIQUES 


In no other field of surgery does careful and meticulous technique need 
more emphasis than in pediatric surgery. The tissues of an infant seem far 
more susceptible to trauma and infection than do those of an adult person, and 
thus should be treated with the greatest respect. Small mosquito hemostats 
should be used and these must be placed with precision, so that only the finest 
bits of tissue will be taken. There is no place in this type of surgery for 
massive ligatures. The very finest sutures are desirable, to ensure that as little 
foreign material as possible will remain in the wound. Closure of the wound 
should be as accurate as possible, and the use of fine interrupted, nonabsorbable 
sutures is preferable in all layers, including the peritoneum. We have largely 
abandoned the use of catgut in the surgery of infants because their abdominal 
wall is only 14 to %g@ inch thick, and stiffness of the catgut may make a loop 
or portion of the knot protrude outward through the wound, to delay healing 
and to lead to infection. 

An important characteristic of the skin of infants is that it does not toler- 
ate sutures well. These are, therefore, kept to a minimum and the employ- 
ment of subeuticular sutures is advisable when possible. Either interrupted 
sutures of 5-0 silk or a continuous suture of fine steel wire, which is later with- 
drawn, can be employed. By the utilization of such a subeuticular closure, the 
skin edges ean be approximated accurately. A dressing of collodion can then 
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be applied. When dry, this effectively seals the wound. No gauze dressing is 
required, and healing progresses in a more kindly fashion than when skin 
stitches and dressings are present to be contaminated by the baby’s excreta. 


INCISIONS FOR SPECIFIC CONDITIONS 


Specific cases present individual problems to the surgeon, and the type of 
ineision to be employed must be decided on the basis of these problems. In the 
hope of illustrating the application of the fundamental principles which we feel 
are of importance, we shall consider those incisions which have seemed of value 


in certain situations. 


\ 
4 VY ) 
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Fig. 1.—The Robertson type of incision for pyloromyotomy. 


Pyloric Stenosis —Although a right rectus incision has given adequate ex- 
posure for pyloromyotomy, our preference is the gridiron incision described 
by Robertson. As emphasized by Ladd and Gross, wound complications are 
minimized by the use of this approach. This incision is made parallel to, and 
14 inch below, the right costal margin (Fig. 1, top). The medial extremity of 
the incision is just lateral to the rectus sheath and muscle. The length usually 
does not exceed 11% to 2 inches. The skin and deep fascia are incised and the 
external oblique muscle is split in the direction of its fibers, exposing the in- 
ternal oblique muscle. The fibers of the latter are separated in a like manner, 
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which exposes the transversalis muscle. This muscle or fascia and the peri- 
toneum usually are found to be closely applied, and may be divided as one in 
a transverse direction (Fig. 1). The success of exposure through this incision, 
as in all gridiron incisions, lies in utilizing all the space that each individual 
layer will allow to prevent the opening, which commences at 2 inches, from 
funneling down to the size of a peephole. In addition to its advantage as a 
physiologic approach through the abdominal wall, this incision overlies the 
liver, which blocks any attempt of abdominal viscera to extrude through the 
wound during closure. 


Intestinal Obstruction.—In surgical exploration of infants with obstruction 


of the small bowel or those with intussusception, preference has been given to 
one of two incisions. 


1. Right Paramedian Incision (Retracting the Rectus Muscle Laterally).— 
The vertical incision through the skin and subcutaneous tissues is carried 
through the anterior rectus sheath. The medial leaf of this sheath is carefully 
dissected from the superficial surface of the right rectus muscle. The rectus 
muscle is then retracted laterally, care being taken to avoid injury to vessels 
lying on the posterior surface of the posterior rectus muscle. 
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Fig. 2.—The right paramedian type of incision. Note that the rectus muscle falls back to 
cover the peritoneal suture line. 


Both the posterior rectus sheath and the peritoneum are then incised verti- 
eally. It is important that the peritoneal incision be made sufficiently lateral 
to the medial border of the rectus sheath that the rectus muscle will cover the 
peritoneal suture line in closure. Thus, after peritoneal closure, the rectus 
muscle is allowed to return to position over the suture line and is interposed 
between the suture lines of the anterior and posterior rectus sheaths (Fig. 2). 
This closure ensures a strong incision and minimizes chances for postoperative 
herniation. 
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One disadvantage of this incision as used in very small infants is that, be- 
cause the rectus muscle is thin, it does not offer as much protection to the 
suture lines as does the heavier rectus muscle of an older person. This is one 
reason for our present preference for transverse incisions in these small pa- 
tients when it seems that adequate exposure will be offered by them. 

2. Upper Transverse Incision.—This incision has proved highly satisfac- 
tory for exploratory operations in infants, particularly those performed for 
high intestinal obstruction. It might seem impractical to explore the lower 
part of the abdomen through an upper abdominal incision, but, by making the 
incision immediately cephalad to the umbilicus, ready access to nearly all 
regions of the abdomen is provided. This seems due in part to the position of 
the umbilicus in infants, which is relatively lower than it is in adult persons. 
In addition, the thinness of the abdominal wall and the lack of resistance of 
the small muscles allow the incision to be easily retracted with negligible 
trauma. 

The incision is made transversely, 1 to 2 em. above the umbilicus, and is 
made as an upper right transverse incision or as an upper left transverse in- 
cision. In the event that the latter is desired, the incision is begun about 2 em. 
to the right of the midline, and is carried transversely across to about the left 
anterior axillary line. The anterior sheath of the right rectus muscle is incised 
in its medial 2 em., and the incision is earried to the left, across the left rectus 
sheath, so that it splits a short distance into the aponeurosis of the left external 
oblique muscle. The most medial portion of the right rectus muscle and the 
entire left rectus muscle are cut across. Bleeding is controlled by fine silk 
ligatures; massive sutures in the rectus muscles are unnecessary and un- 
desirable. The posterior rectus sheath and peritoneum are incised trans- 
versely as one layer, and as the incision is carried across the midline, the 
round ligament is divided between clamps and tied. This incision subsequently 
may be extended laterally in either direction, if necessary. Closure of this, as 
other transverse incisions, actually is easier than closure of vertical incisions, 
since the edges tend to approximate themselves. It is not necessary to attempt 
closure of the rectus muscles per se, since accurate suture of the rectus sheath 
reapproximates the cut ends of the muscle, which heal by fibrosis. 

An example of the usefulness of this incision was recently afforded us by 
an operation on an infant 314 months old who had an ileal fistula in the right 
lower abdominal quadrant. This infant had been operated on shortly after 
birth, and a procedure had been followed for ileal atresia, the details of which 
were not known to us. A feeal fistula had formed later through the mid- 
portion of the old vertical incision. It seemed advisable to avoid dissection of 
the fistulous tract from the outside and entry into the abdomen through the 
previous vertical incision; hence, a left upper transverse incision was made. 
It provided access through an area of the abdomen which was free of adhesions 
and at the same time gave good exposure of the terminal part of the ileum, 
fistulous tract, and the right and transverse colon (Fig. 3). Excellent healing 


of the wound resulted. 
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Imperforate Anus.—F or the abdominal approach of a combined one-stage 
procedure for correction of imperforate anus, the choice of incision has been 
a low left rectus muscle-retracting incision. This has the same advantages 
which pertain to the vertical muscle-retracting incisions which we have already 
discussed. The technique is identical with that previously described for the 
right paramedian incision. Here again, it is important that the incisions in the 
anterior rectus sheath and that through the peritoneum be placed sufficiently 
lateral to the linea alba that the rectus muscle ean fall back into place and thus 
separate the two incisions. This maneuver, plus the use of silk or cotton inter- 
rupted sutures throughout, gives a strong closure. 


Incision _ 


Fistiila 


Fig. 3.—The transverse type of incision for surgical exploration in infants. 


Congenital Atresia of the Bile Ducts—Both upper transverse and right 
paramedian incisions have been used satisfactorily in surgical exploration of 
the biliary tract in infants. However, a third incision has much to recommend it. 
It is an oblique incision which has been utilized extensively for upper ab- 
dominal procedures in adult patients. The incision extends from near the 
middle of the left costal arch, down and obliquely to the right, almost parallel 
to the right costal margin. Its direction is about midway between that of a 
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true subcostal (Kocher) incision and that of an upper transverse incision. The 
right rectus muscle and the medial one-third to one-half of the left rectus are 
divided as in a transverse incision and the other technical details, including 
extension laterally, if necessary, are the same as those described for transverse 
incisions. The technique for a similar incision was recently described by 
Rogers, who advocated its use chiefly for gastric resection. 

Appendicitis—Although appendicitis in infants is uncommon, it does oc- 
cur. When appendectomy must be performed for such patients, our preference 
is the transverse incision as described by Davis in 1906. The site of the in- 
cision is just below the level of the umbilicus, with the medial one-third part 
of the incision lying over the rectus sheath, and its length seldom exceeding 
214 inches. The aponeurosis of the external oblique muscle is divided in the 
line of the skin incision and obliquely to the direction of its fibers. The in- 
ternal oblique and transversus muscles are split in the direction of their fibers. 
The anterior rectus sheath is opened over the lateral one-third portion as a 
continuation of the incision through the external oblique muscle. A dull band 
retractor is placed under the lateral border of the rectus muscle and the muscle 
is retracted medially. Care is taken to avoid injury to the inferior epigastric 
vessels on the posterior surface of the rectus muscle. The peritoneum is opened 
at the medial end of the incision, where the peritoneum has been exposed by 
retraction of the rectus muscle. The incision is continued laterally through the 
area exposed by splitting the internal oblique and transversus muscles. 

This incision seems more flexible than the McBurney incision, and appears 
to afford somewhat better exposure. Although, in theory, it is perhaps some- 
what inferior to a completely muscle-splitting incision in regard to healing, in 
practice, healing has been excellent in each instance in which this Davis type 
of transverse incision has been used. 


SUMMARY 


It is probable that any standard incision will afford satisfactory results in 
infants. Nonetheless, meticulous care in operative technique and thoughtful 
selection of the proper incision for a given infant seem essential to reduce com- 
plications to an absolute minimum. We have presented short descriptions of 
those incisions which have given the most satisfactory results in this particular 


field of surgery. 
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RECTAL AND COLONIC POLYPS 
IrvinG F. Enquist, M.D., AND Davin State, M.D., MINN. 


INTRODUCTION 


HERE are a number of published reports” 1 ** concerning the frequency 

of polyps in the colon in patients with symptoms referable to the large bowel, 
or in autopsy material. There are, however, very few articles dealing with the 
incidence of these tumors in asymptomatic individuals. The importance of 
finding these precancerous lesions in apparently well patients cannot be over- 
emphasized, for it is the discovery and adequate treatment of these neoplasms 
that will result in an over-all improvement in the end results of therapy for 
colonic cancer. 

At the Cancer Detection Center of the University of Minnesota Hospitals, 
where apparently well patients are examined proctoscopically at yearly inter- 
vals, an excellent opportunity presented itself to us for studying the incidence 
of rectal and colonic polyps in apparently well people. 


METHOD OF STUDY 


The Center at the University of Minnesota was begun March 1, 1948. From 
that time until March 1, 1951, which encompasses the period of our study, a 
total of 3,364 patients were examined. 

Only symptom-free, apparently well individuals forty-five years of age 
and older are examined. They are all given a routine complete physical exami- 
nation which occupies most of the day. 

In the morning the following examinations are performed: (1) complete 
blood count, (2) urinalysis, (3) Wassermann, (4) occult blood in stool (both 
guaiac and benzidine) after a meat-free diet for three days, (5) gastric analysis, 
using histamine (0.5 mg.) as a gastric acid stimulant, (6) proctoscopic exami- 
nation by a proctologist, (7) a complete pelvic examination for female patients 
by a gynecologist, including Papanicolaou smears of the vaginal secretions, and 
(8) chest photofluorogram. 

In the afternoon they receive ear, nose, and throat examinations by an 
otolaryngologist, male patients have the prostate examined by a urologist, there 
is a general physical examination, and correlation of all findings. 

This examination is performed at the original, and all yearly recheck visits, 
of each patient. Prior to the first examination, the patient has filled out a long 
questionnaire covering personal and family history, and symptoms. Any 
further x-rays are taken at a later date by appointment. If any rectal or sig- 
moid mucosal tumor is present, the colon is examined with a barium enema and 
air, double-contrast technique. This barium study is repeated at each return 
visit, whether or not the lesions have been treated. In addition, about 1,000 
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barium enemas (not double-contrast) were done on other patients with vague 
abdominal distress, anemia, occult bleeding by rectum, or family history of 


intestinal cancer. 
All lesions of a certain minimal size (about 7 mm. in diameter) are biopsied 


either by our proctologist or by the local physician. A recommendation is 
regularly made to the local physician to destroy all polyps, whether or not they 


have been biopsied. 
4-| malignant 
|-O malignant 


1-O molignant 


| }-8-3malignant 


T-O malignant---- 


-\ malignant 


361 -4 malignant 
>» 103-0 malignant 


348-3 malignant 
| possible carcinoid 


Total 900 
/3 malignant 56 -O malignant 


Fig. 1.—The incidence and distribution of all polyps discovered in the Cancer Detection Center 
from March 1, 1948, to March 1, 1951. 


RESULTS OF THIS STUDY 


Of the 3,364 patients examined in the three-year period, 580 (17.2 per cent) 
were found to have rectal and/or colonic polyps. Of these patients, 576 had 
lesions discovered by proctoscopy, and 4 by barium enema. (See Fig. 1.) 

I. Site of Polyps.—tin these 580 patients, 900 separate polyps were found 
and of these 868 were found in the distal 25 em. of bowel. 


TABLE I. SITE OF POLYPS 


PER CENT 
NUMBER OF LESIONS OF POLYPS 


Lesions proximal to the distal 25 em. 32 96.4 
Lesions in distal 25 em. 868 3.6 
Total 900 100.0 


II. Relationship Between Age of Patients and Incidence of Colonic and 
Rectal Polyps.—All but 12 of the 3,364 patients seen in the Center during the 
three-year period were 45 years of age and older; these 12 were from 40 to 45 
years old, and are included in the 45 to 54 year age group in the following table. 


/3cm. 
6-/3 cm. 
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TABLE II. AGE DISTRIBUTION OF PATIENTS WITH AND WITHOUT POLYPS 


Surgery 
October, 1952 


PER CENT OF 


PER CENT OF 


AGE GROUPS ALL PATIENTS PATIENTS WITH POLYPS 
45 to 54 years 48 51 
55 to 63 years 36 38 
64 and over 16 11 
100 100 


Total 


The important question, however, is this: 
decades have more of these tumors than their slightly younger colleagues? 
From Table III it can be seen that the incidence of polyps in patients over 64 
years is actually lower than in the younger groups. 


TABLE III. INCIDENCE OF POLYPS IN DIFFERENT AGE GROUPS 


Do the persons in the older 


NO. OF PATIENTS NO. OF PATIENTS PER CENT OF PATIENTS 
AGE GROUPS EXAMINED WITH POLYPS WITH POLYPS 
45 to 54 years 1,628 296 18 
55 to 63 years 1,202 219 18 
64 years plus 534 65 12 


TABLE IV. INCIDENCE OF POLYPS IN BoTH SEXES 


III. Relationship Between Sex of Patient and Incidence of Polyps.—Nearly 
all authors report a sex difference among polyp patients—the ratio being ap- 
proximately three men to two women. This preponderance of men in a group 
of polyp patients is also brought out in our series. 


MALE: 


MEN WOMEN FEMALE RATIO 
Patients with polyps 351 229 1.5:1 
All patients 1,599 1,765 0.9:1 


lesions. 


TABLE V. 


MULTIPLICITY OF POLYPS SEEN PROCTOSCOPICALLY 


IV. Multiplicity of Colonic Polyps.—Of the 576 patients with polyps found 
proctoscopically, 388 had single polyps, while the other 188 had from 2 to 11 


NO. OF PATIENTS 


PER CENT OF TOTAL 
PATIENTS WITH POLYPS 


Single polyps 
Multiple polyps 


388 


188* 


67.3 
32.7 


table shows the incidence in our 2 groups. 


*Two of these have familial multiple polyposis. 


Is there any correlation between the multiplicity of lesions found procto- 


seopically, and the incidence of polyps in the more proximal bowel? The next 


TABLE VI. RELATION OF MULTIPLE POLYPS FOUND PROCTOSCOPICALLY TO THE INCIDENCE OF 
POLYPS IN THE REMAINDER OF THE COLON 


NO. OF 


NO. WITH POLYPS 


PROXIMAL TO 


discovered by proctoscopy 


PATIENTS 25 cM. PER CENT 
Patients with single polyp 388 15 3.8 
discovered by proctoscopy 
Patients with multiple polyps 188 10 5.3 
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V. Results of Biopsy of Polyps—Only 104 of the 868 polyps seen procto- 
scopically were biopsied ; as previously indicated, these were usually the larger, 
more suspicious lesions. 


TABLE VII. RESULTS OF BIOPSY 


MICROSCOPIC DIAGNOSIS | NUMBER 
Benign adenoma 87 
Adenoma with adenocarcinoma 
Inflammatory pseudo polyp 
Normal rectal mucosa 
Fibropapilloma 
Malignant tumor (carcinoid?) 
Total 


| 


104 


Since it is a general impression that the incidence of malignancy is greater 
in larger polyps, a separate tabulation is made of those tumors reported as being 
1 em. in diameter and larger. 


TABLE VIII. Biopsy FINDINGS IN POLYPS 1 CM. OR LARGER 


MICROSCOPIC DIAGNOSIS | NUMBER 
Benign adenoma 31 
Adenoma with adenocarcinoma 4 
Fibropapilloma 1 


Total 36 


VI. Fate of Polyps as Determined by Repeat Examination.—An effort has 
been made to determine the fate of each polyp, treated or untreated, as it was 
examined on succeeding occasions by proctoscopy. 


TABLE IX. FATE OF LESIONS (SEEN PROCTOSCOPICALLY) 


NO. OF LESIONS 


Adenoma present—apparently disappeared without treatment 41 
Adenoma present—not treated—remained same size 62 
Adenoma present—not treated—increased in size 6 
Adenoma present—treated—no recurrence 246 
Adenoma present—treated—recurrence at same site 6 


We endeavored to find out, as well, how many of our patients manifested 
new lesions during the one- or two-year period of observation. There were 191 
patients examined once only and they, of course, cannot be included in this 
follow-up study. The findings in the remaining 389 patients are shown in the 


next table. 


TABLE X. PATIENTS MANIFESTING NEW POLYPS WHILE UNDER OBSERVATION 


PER CENT OF PATIENTS 
MANIFESTING NEW 
POLYPS DURING 
NO. OF PATIENTS | NO. OF LESIONS OBSERVATION PERIOD 


Patients with previously 49 57* 12 
observed polyps 
Patients without previously 160 180 8 


observed polyps 


*Seven of these were found above the proctoscoped level. 
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VII. Results of Colonic Roentgenograms in Patients with Rectal Polyps.— 
Of the 576 patients having lesions seen by proctoscopy, 25 (4.3 per cent) were 
found to have polyps by the double-contrast barium study of the remainder 
of the colon. The benignity or malignancy of many of these lesions has not yet 
been determined, since the polyps have not yet been removed. 


TABLE XI. RESULTS OF X-RAY STUDY IN PATIENTS WITH PoLyps SEEN PROCTOSCOPICALLY 


X-RAY FINDINGS | NUMBER OF CASES 


Single benign lesion verified by removal 8 
Multiple benign lesions verified by removal 
One or more apparent polyps, not yet verified 
Multiple familial polyposis 

Single malignant lesions verified by removal 
Multiple malignant lesions verified by removal 
Lobulated mass in cecum, not yet verified 


Total 


bo 


VIII. Incidence of Occult Blood in the Stool_—As stated previously, all 
persons examined at the Center submitted a stool specimen for occult blood 
study. Only 35 of our 580 patients (5.7 per cent) had oceult blood in the stool 
in quantities sufficient to show a reaction to benzidine of one plus or stronger. 
Six of these 35 patients had additional gastrointestinal lesions which may well 


have been the source of bleeding. 


DISCUSSION 


It was a surprise to us to find such a high incidence (17 per cent) of these 
tumors in our apparently healthy patients. To our knowledge, no other in- 
vestigator has reported such a high figure. Buie® states that 12 per cent to 14 
per cent of persons over 40 years, without obvious symptoms, possess rectal 
and/or colonic adenomas. Both his figures and ours are higher than that of 
Brust,‘ who found polyps in only 4 per cent of his patients. There are probably 
two reasons for the high incidence rate in this report: Our proctologists made 
an especially careful search for, and reported even the most minute lesions, 
and all our patients are in the older age groups, where polyps are found more 
frequently. 

It has been brought out in nearly every report concerning the occurrence 
of these tumors that the incidence is higher in the most distal portions of the 
bowel. Of all the tumors we discovered, 886 (96 per cent) were in the distal 
25 em. of colon. This study strongly suggests that the surest way to dicsover 
polyps is by proctoscopy and sigmoidoscopy. 

Forty-one adenomas discovered at one visit were not found at succeeding 
visits. Perhaps some of them were true polyps which disappeared spontaneously. 
We prefer to believe that most of these ‘‘tumors’’ were in reality areas of local 
edema and/or hyperplasia which could disappear quite readily. 

Only 6 lesions persisted or recurred at the site of treatment, and only 6 
lesions appeared to grow while under observation. Two hundred thirty-seven 
adenomas were discovered for the first time at recheck examinations, after 
proctoscopy had shown a normal colon at the first examination. Since nearly all 
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of these were small lesions, they theoretically could have been missed at the 
original proctoscopy. It seems just as logical to assume that many of these 
lesions were really not present at the first visit, and developed during the one- 
or two-year observation period. 

In different studies 83 per cent, 57 per cent,’° 64 per cent,** and 74 per 
eent,° of patients with colonic polyps are reported as having single lesions, and 
the remainder, multiple tumors. In our group, 391 (67 per cent) of the patients 
had single lesions. 

We found that the patient with a single polyp in the proctoscoped area 
runs about the same chance (3.8 per cent) of having a polyp in the proximal 
colon as the patient who has multiple polyps in the rectum and low sigmoid 
(5.3 per cent). It is equally imperative, then, for both groups of patients to be 
subjected to assiduous x-ray study of the remainder of the large bowel. 

Paralleling the increased frequency of colonic cancer in men, the majority 
of patients with colonic polyps are men as well. The male:female ratio in most . 
reported series is 3:2. Kennedy*’ found, moreover, a male preponderance (3:2) 
in 49 children with polyps. The male:female ratio in our series is 3:2. 

The average age of the polyp patient has been stated variously as 46 years," 
50 years,® 53 years,*® and 64 years.’ Bacon and Broad? state that colonic polyps 
are most frequent in the fourth and fifth decades, while colonic cancer is most 
commonly seen in the fifth and sixth decades. No attempt has been made in — 
this study to determine an average age, or mean age, since our patients are 
already selected by age. We endeavored, instead, to show whether or not the 
incidence of polyps actually increases with succeeding decades, as has been 
cited in the literature.’ ** We found, on the contrary, that the patients in the 
oldest age group (65 and over) had fewer polyps than the 2 younger age groups. 

Only 35 of our 580 patients (5.7 per cent )had oceult bleeding, and in 6 of 
these bleeding could well have been caused by concomitant disease elsewhere in 
the gastrointestinal tract. However, the 4 patients with lesions above the 
rectosigmoid had their polyps detected because of occult blood in the stool. 

Feyrter, quoted by A. von Albertini,** found that 2.8 per cent of the polyps 
in his study showed malignant change. Green** found that 10 of 90 polyps seen 
consecutively by him were malignant. These need not be the larger polyps 
exclusively. Helwig,’® for example, had a polyp in his series 8 by 6 by 3 mm. 
which proved to be malignant. Scarborough and Klein** reported a malignancy 
in a polypoid lesion 4 mm. in diameter. Eight of the 104 lesions biopsied by 
us proved to be malignant. Of those 1 em. or larger in diameter, 4 of the 36 
proved to be carcinoma. We feel that this incidence (11 per cent) of malig- 
nancy in polyps over 1 em. in diameter is sufficiently high to warrant repeated 
biopsy before they are presumed benign and treated merely by local fulguration. 

We found, by x-ray study, polyps proximal to the sigmoidoscoped level in 
25 of our 576 patients (4.3 per cent). In contrast, colonic polyps were found 
in only 4 of the 2,788 patients who did not have polyps in the distal 25 em.—an 
incidence of 0.14 per cent. For this reason we feel that repeated examinations 
of the colon by the double-contrast technique are indicated in all patients with 


polyps seen proctoscopically. 
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What are the chances of more rectal and/or colonic polyps developing 
in a patient who already has, or has had, one or more of these tumors discovered 
by proctoscopy? From our material, we can say that the patient with a rectal 
or low sigmoid adenoma runs about a 1 per cent chance of developing a polyp 
in the colon proximal to the sigmoidoscoped area, if the barium enema was once 
reported as negative. His chance of developing another lesion in the rectum or 
lower sigmoid is about 12 per cent. If the patient is negative proctoscopically 
on one or two examinations, his chance of developing a rectal or colonic adenoma 
is still about 8 per cent. This points to the need of continuing annual examina- 
tions in these patients. 


SUMMARY AND CONCLUSIONS 


1. Rectal and colonic adenomatous tumors are very common lesions in 
asymptomatic persons 45 years of age and over. They occurred in 17.2 per cent 
of 3,364 patients examined at the University of Minnesota Cancer Detection 
Center. 

2. These tumors are most frequently found in the sigmoid colon and upper 
half of the rectum. 

3. Two-thirds of our patients (67.3 per cent) showed single polyps and the 
remainder had multiple polyps. 

4. An increased frequency of these tumors in men (male-female ratio = 
3:2) was found. 

5. Eighteen per cent of all patients examined between the ages of 45 and 
64 had polyps, while only 12 per cent of patients over that age possessed these 
tumors. 

6. Only 35 (5.7 per cent) of our patients with polyps were found to have 
occult bleeding by rectum; 6 of these had other gastrointestinal lesions which 
might have explained the bleeding. 

7. Of the total 868 polyps found in the distal 25 em. of bowel only 104 were 
biopsied. Eight of these were reported as malignant, one of them being called 
a possible carcinoid. Of the polyps 1 or more centimeters in diameter, 4 of 
36 (11 per cent) were malignant. 

8. All 576 patients with polyps in the distal 25 em. were studied by the 
double-contrast enema technique; 32 polypoid lesions (5 of them malignant) 
were discovered in 25 patients. Two patients were found to have multiple 
familial polyposis. 

9. Sigmoidoscopy is an ideal tool for the clinician interested in detecting 
premalignant or malignant tumors of the large bowel. Repeated examinations, 
probably at annual visits, should also be carried out, since these tumors can 
develop within the year in approximately 12 per cent of the patients. 

10. Barium-air, double contrast enemas should be carried out on all 
patients with polypoid lesions in the distal 25 em. Repeated examinations, at 
approximately yearly intervals, are necessary to detect small lesions in the colon. 
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AN EVALUATION OF HEPATIC AND SPLENIC ARTERY LIGATION 
IN DOGS WITH EXPERIMENTAL ASCITES 


Rocer F. Mines, M.D., Wuire River JUNCTION, VT. 


(From the Veterans Administration Hospital, White River Junction, Vermont, 
and Dartmouth Medical School, Hanover, N. H.) 


HE surgical management of ascites due to portal hypertension has been 

unsatisfactory. This is evidenced by the many methods which have been 
devised for its amelioration. The important effects of portal venous obstruction 
are the creation of varices at the distal end of the esophagus and the formation 
of ascites due to increased hydrostatic pressure in the portal vein. 

Currently there are two approaches to the surgical treatment of cirrhosis 
by the alteration of liver blood flow. The method of therapy recently receiving 
most attention is based on shunting blood from the portal system into the vena 
cava and away from the liver. The other method is more recent and depends 
on inereasing the portal flow and bringing more venous blood to the liver. 
Interest in the latter concept was given impetus when Markowitz' showed 
that acute ligation of the hepatic artery is compatible with life in dogs if an 
antibiotic, such as penicillin, is given postoperatively. This work made it 
possible to attack directly the arterial supply of the liver and provided a means 
of testing the experimental data of Herrick,? who demonstrated that changes 
in portal pressure are manifested in changes in hepatic arterial pressure. 
Herrick found that a 7 mm. rise of portal pressure in the normal animal led 
to a 1 mm. rise in the arterial system and for a 40 mm. rise in arterial pressure 
the rise in portal pressure was 1 mm. He demonstrated these factors to be 
even more pronounced in a cirrhotic liver and showed experimentally that portal 
pressure in the cirrhotic liver rises 1 mm. for every 6 mm. rise in the hepatic 
artery. This work was verified by MeIndoe,? in 1938, and Dock* in 1942. 
Gad,° in 1873, suggested that the arterial circulation of the liver not only 
supplied oxygen to the liver, but also mechanically controlled the portal flow. 
Gad demonstrated with rabbits that increased flow through the hepatic arteries 
retarded portal flow. Sabourin® showed, in 1885, that an intrahepatic collateral 
circulation forms between the hepatic artery and portal vein in Laennec’s 
cirrhosis. MeIndoe noted on injected cirrhotic livers that the central veins are 
foreed to the periphery of the liver lobule and eventually lie next to the portal 
vein. He also found that, in cirrhosis, collaterals from the portal vein arise 
before the sinusoid bed is reached and create, in effect, an Eck fistula. This 
causes the hepatic cells to become isolated from their blood supply, making the 
hepatic artery nearly the sole source of nutrition to the liver. Consideration 
of the experiments of the previously cited workers and the work of Mann,’ 
who showed that liver regenerates readily even when two-thirds of it is removed, 
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make it probable that, in cirrhosis, liver insufficiency is an expression of vasewlar 
inadequacy rather than deficiency of the cell. Berman® reviewed the work on 
liver perfusion and from his own work concluded that a close relationship 
existed between the pressures in the portal branches, the hepatic arterial system, 
and the hepatic venous system; and that this relationship is more pronounced 
in cirrhotic livers. 

It has been suggested by Berman that the rationale for hepatie artery 
ligation in the treatment of portal hypertension is based on experimental evi- 
dence that portal blood is allowed to enter the sinusoid at a much lower pressure, 
and that ligation of the hepatic artery would in addition tend to force arterial 
collaterals to form. This would create a new capillary bed in the liver and 
thereby increase hepatic cell nourishment. The reason for including splenic 
artery ligation with hepatic artery ligation at the time of operation depends 
on decreasing the 25 to 40 per cent volume of blood carried by the splenic 
artery to the liver, slowing portal blood flow, lowering portal pressure, and 
creating a new capillary bed by increasing lateral pressure. 

That there is clinical value in hepatic and splenic artery ligation has heen 
suggested by the reports of Reinhoff? and Berman.’?° Encouraging decrease in 
ascites and bleeding from esophageal varices has been seen in their patients 
postoperatively, although follow-up time is yet too short to be conclusive. 

The experiments to be reported here were carried out to determine what 
effect the following procedures would have on ascites produced by progressive 
thoracic caval constriction in dogs: (1) hepatic artery ligation, (2) hepatic 
artery ligation and splenic artery ligation, and (3) hepatie artery ligation, 
splenic artery ligation, and splenectomy. 


MATERIAL 


Mongrel female dogs weighing 10 to 15 kg. were used. All surgical pro- 
cedures were carried out under Nembutal anesthesia with the observation of 
aseptic operating conditions. In those eases in which thoracotomy was per- 
formed, positive intermittent endotracheal oxygen pressure was utilized. Blood 
pressure in the portal vein was taken with a No. 18 needle pointed in the direc- 
tion of blood flow, and values read from a manometer containing heparinized 
saline. Those animals having hepatic artery ligation were given 600,000 units 
of procaine penicillin intramuscularly at the time of surgery. The diet was 
constant and consisted of stock mash and pellets containing 25 per cent protein 
and 7 per cent fat. Pre- and postoperative intake and output were not measured. 


TECHNIQUE OF PRODUCING ASCITES 


The method used to produce ascites in this experiment consisted of con- 
striction of the thoracic inferior vena cava to approximately 50 per cent of its 
external diameter midway between the heart and diaphragm. A segment of 
soft rubber tubing measuring 1 em. long was used as the constricting agent. 
A reactive material such as rubber was ehosen for it was desired to eause grad- 
ual progressive constriction following the initial 50 per cent occlusion. This 
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would inerease the time interval required for adequate collateral circulation 
to torm. As early as 1914, Bolton™ reported complete gradual occlusion of 
the thoracic inferior vena cava in a monkey by means of a rubber constrictor. 

In previous experiments with rabbits,'? constriction of the thoracic inferior 
vena cava to 50 per cent with nonreacting material did not cause progressive 
occlusion. The ascites thus formed would disappear entirely in about three 
to four months’ time due to adequate collateral formation. The work of 
Parsons,'* and Volwiller® has illustrated well the effects of thoracic 
caval constriction with reactive and nonreactive material. Most workers believe 
that the ascites formed by caval constriction in the chest is the result of venous 


congestion in the liver. 
CONTROL EXPERIMENTS 


Over a period of 150 days, two control dogs showed no decrease in formation 
of ascites following thoracic caval constriction. After 150 days a gradual 
decrease in ascites was noted; after 170 days no fluid could be demonstrated 
in either animal by paracentesis. In all of the dogs in which ascites was pro- 
duced in these experiments, fluid could be demonstrated by paracentesis in 
about five days. In the first two control dogs, paracentesis was performed 
every fourteen days and as much fluid as possible removed. Volumes up to 
3,000 ¢.c. were not uncommon in a single aspiration. Chemical analysis was 
carried out on a sample from each aspiration. Total protein over a six-month 
period averaged 3.8 Gm. per 100 ¢.c., albumin-globulin ratio 1.0, and the specific 
gravity 1.018. The values were remarkably stable, although daily changes of 
marked degree can occur as a result of dietary change, as shown by McKee. 
A gradual lassitude and weakness due to protein depletion were noted in all 
of the dogs, progressing up to the time when ascites began to decrease. From 
then on the animals slowly improved until activity was normal. See Table I 
for data recorded from the control dogs. 

Six months following thoracic caval constriction, the two control dogs were 
again operated upon and direct portal venous pressures found to be 140 mm. 
and 162 mm. of water respectively. These results indicate little increase in 
portal pressure above the average 70 mm. to 110 mm. of water in the portal 
vein of a normal dog. The animals were sacrificed at this time, and sections 
through the constricted thoracic inferior vena cava were removed and measured. 
The vein in each was constricted to a lumen about 2 mm. in diameter (see 
Fig. 1). In dogs, the diameter of the thoracic cava usually measures from 1 
to 1.5 em. in diameter. Microscopic sections of the liver revealed no appreciable 
cellular change and only minimal fibrosis about the central veins. 

Six control dogs were subjected to hepatic artery ligation. In three of 
these dogs, ligation and division of the artery was performed just distal to the 
gastroduodenal branch, and in the other three the artery was ligated and divided 
at the celiac axis. No antibiotics were given. Within 14 to 36 hours all animals 
died. There were similar findings for all. There were about 200 e¢.c. of dark, 
bloody, foul-smelling fluid in the abdomen which gave pure culture of Clos- 
tridium perfringens, the liver was grayish purple with some areas of necrosis, 
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and gas was noted on opening the peritoneal cavity. This is in accord with 
the experiences of others who have shown that the mechanism of death in liver 
autolysis from hepatic artery ligation in dogs is bacterial. 


Fig. 1.—Section through thoracic inferior vena cava of a_control dog six months after con- 
striction to 50 per cent with soft rubber. (Photomicrograph X30.) 


HEPATIC ARTERY LIGATION FOLLOWED BY THORACIC CAVAL CONSTRICTION 


Four dogs were subjected to hepatic artery ligation and division, and each 
was given 600,000 units of Crysticillin at the time of operation. The hepatic 
artery in each of two of these dogs was ligated and divided just distal to the 
gastroduodenal branch, and in each of the other two was ligated and divided 
just distal to the celiac axis. Pressures taken directly from the portal vein 
just prior to hepatic artery ligation ranged from 70 mm. to 100 mm. of water, 
and after hepatic artery ligation a drop of about 20 mm. of water occurred. 
Ten days following operation thoracotomy was performed and constriction of 
the thoracic inferior vena cava carried out. Following the formation of ascites, 
paracentesis was done on these dogs every fourteen days and as much fluid as 
possible removed. ‘Total protein averaged 3.6 Gm. per 100 ¢.c., the albumin- 
globulin ratio 1.0, and specific gravity 1.019. The four dogs were followed for 
six months. Clinically, ascites began to disappear in these animals in 135 to 
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150 days. Another month usually passed before absence of fluid could be demon- 
strated by aspiration. At the end of six months’ time, all four dogs were sacri- 
ficed after direct portal venous pressures were obtained. The pressures found 
ranged from 110 mm. to 160 mm. of water. Microscopic examination of liver 
sections revealed changes similar to those found in the controls, and section of 
the constricted thoracic cava in each dog showed occlusion of the vein lumen 
to 2 or 3 mm. in diameter. No appreciable decrease in the time of disappear- 
ance of ascites was noted as the result of hepatic artery ligation and division 
at the celiae axis or just distal to the gastroduodenal branch (see Table I). 


HEPATIC AND SPLENIC ARTERY LIGATION AFTER THORACIC CAVAL 
CONSTRICTION 


Another four dogs were then subjected to thoracie caval constriction, and 
ten days later ligation and division of the hepatic artery and splenic artery 
at the celiac axis was done. Portal pressures taken prior to artery ligation in 
these animals ten days after thoracic caval constriction ranged from 122 mm. 
to 180 mm. of water. The usual drop in portal pressure following hepatic artery 
ligation was about 20 mm. of water, and following hepatic and splenic artery 
ligation a drop of 40 to 60 mm. of water was noted. Ascites in these dogs dis- 
appeared clinically between 92 and 116 days after hepatie and splenic artery 
ligation, and about two weeks later no fluid could be removed by paracentesis. 
Every fourteen days the dogs were aspirated, and chemical examination of the 
fluid each time showed no appreciable difference from that found in the controls. 
Before sacrifice of these dogs at six months, portal pressures were taken and found 
to range from 108 mm. to 170 mm. of water. Sections of the liver showed moderate 
signs of passive venous congestion, and the thoracic caval lumen was occluded 
between 2 and 3 mm. in all of the animals. (See Table I for comparison with 
control dogs. ) 


HEPATIC AND SPLENIC ARTERY LIGATION AND SPLENECTOMY 


Thoracic caval constriction was performed on four more dogs, and ten 
days later ligation and division of the hepatic artery and splenic artery at the 
celiac axis was carried out along with splenectomy. Portal pressure prior to 
artery ligation in these animals ten days after thoracic caval constriction ranged 
from 140 mm. to 186 mm. of water. Clinically, ascites disappeared between 86 
and 108 days, and by 120 days little or no fluid could be demonstrated in any 
of the animals by aspiration. All of the dogs were sacrificed at the end of six 
months. In each one the thoracic vena cava was over 95 per cent occluded, 
and microscopic section of the liver showed moderate passive congestion similar 
to that found in the dogs without splenectomy. Direct portal pressures taken 
before sacrifice ranged from 82 mm. to 160 mm. of water. (See Table I for 
comparison with control dogs.) 

In the course of this study, hepatic artery portal vein anastomosis was 
performed on two dogs using the technique of Schilling.1%* This was done to 
see if increasing the oxygen supply and increasing the velocity of blood flow 
in the portal vein would affect ascites caused by caval constriction in the chest. 
These dogs were followed for five months in the same manner as were the other 
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dogs reported on here. Although studies are not complete and are continuing, 
the indication is that no appreciable effect on ascites either in composition, 
volume produced, or in time of disappearance has resulted from the procedure. 


DISCUSSION 


From the findings in these experiments, it is felt that hepatic artery liga- 
tion and division alone, whether at the celiac axis or just distal to the gastro- 
duodenal branch, does not alter the volume, change the composition, or decrease 
the formation of the ascites produced by thoracic caval constriction. 

It was interesting to note that one single massive injection of penicillin 
at the time of hepatic artery ligation appeared to be sufficient to protect the 
animals against anaerobie infection and death. The fact that all dogs receiving 
penicillin survived in this experiment is not an indication that this antibiotic 
will afford 100 per cent protection against acute hepatic artery ligation. <A 
larger series such as reported by Fraser" shows a certain percentage of dogs will 
not survive hepatic artery ligation even when given antibiotics. 

It is again confirmed in this work that ligation and division of the hepatic 
artery and splenic artery as shown by Berman lowers portal pressure more than 
hepatic artery ligation alone. Several months following ligation and division of 
both arteries portal pressure returned to normal in the animals in this series. 
The findings reported here would tend to indicate that hepatic artery and splenic 
artery ligation and division at the celiac axis is of value in decreasing ascites 
formed by thoracie caval constriction. When compared with control animals, 
ascites would disappear about 30 to G0 days earlier in those animals having 
hepatic and splenie artery ligation. 

Splenectomy in this series did not seem to affect the results obtained by 
ligation of both arteries alone, and clinically there is evidence that the spleen 
should in some instances be saved for its value as a reservoir and source of 


collaterals. 

Portal pressure in the dogs in this experiment never was found to be 
elevated much above normal, and thus did not simulate portal pressures found in 
human beings with portal hypertension. Ascites, however, as shown by Milnes and 
Child,'* does not occur even with sudden and complete occlusion of the portal 
vein in the Macacus rhesus monkey. 

The liver changes found to have occurred were those caused by venous 
congestion and reflected little change which could be attributed to hepatic 
artery ligation. 

It is thought that the advantages derived from hepatic artery and splenic 
artery ligation at the celiac axis result from an enhancement of the conditions 
for creation of an optimum collateral circulation. This increased collateral is 
believed to be due to decrease in portal pressure, to a decrease in the large 
volume of blood brought to the liver from the spleen, and to the raising of 
lateral pressure at the celiac axis with inereased potential for collateral 
formation. 

A very important aspect yet to be studied is the actual velocity of blood 
flow in the portal vein before and after ligation of the hepatie and splenic 
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arteries. This information should yield valuable data and help in formulating 
the rationale for artery ligation in the treatment of portal hypertension. 

A preliminary report on hepatoportal arteriovenous anastomosis following 
thoracic caval constriction indicates that an increase in oxygen saturation and 
increase in velocity of portal flow does not affect ascites so produced in dogs. 


CONCLUSION 


1. A single massive dose of penicillin protected dogs in these experiments 
from death when the hepatie artery was ligated and divided at the celiac axis 
or distal to the gastroduodenal branch. 

2. Hepatie artery ligation and division at the celiac axis or distal to the 
gastroduodenal branch does not affect ascites produced in dogs by progressive 
thoracie caval constriction. 

3. Hepatie and splenic artery ligation and division together are of value 
in decreasing experimental ascites in dogs. This is probably due to temporarily 
decreasing portal pressure, to a decrease in blood volume usually delivered by 
the splenic artery, and to increased lateral pressure at the celiac axis causing 
inereased collateral circulation to the liver. 


Acknowledgment.—The author wishes to express his gratitude to Dr. John Gary, Dr. Alvin 
Bales, and Dr. George Files for the technical assistance which they gave during the course of 
this experiment. 
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RECONSTRUCTION OF HAND FOLLOWING LOSS OF ALL DIGITS 
Grorce A. Hiaerns, M.D.,* Wicurira, Kan. 


HE traumatic loss of all five fingers is fortunately not a common injury. 

In most cases of serious hand injury there remains at least a portion of 
one or two digits upon which a workable reconstruction can be based. How- 
ever, injuries caused by heavy industrial equipment or mechanized farm imple- 
ments may result in amputation through the distal ends of the metacarpals with 
a resultant bulbous stump having no grasping function and being virtually 
impossible to fit with an acceptable prosthesis. Likewise severe burns or frost- 
bite may produce this disabling, mitten type stump. 

We have recently had under our care a patient having such a hand, with 
all five digits amputated by a mechanical corn picker. In searching through 
the standard textbooks dealing with amputation, reconstruction, and orthopedic 
subjects, and in attempting to find some help in the surgical literature it became 
apparent that this type of amputation has been almost entirely neglected. For 
this reason it is considered worth while to describe the procedure by which the 
bulbous, functionless, transmetacarpal stump can be converted into a useful 
grasping hand. 

Reconstructive possibilities in such a case are three: (1) reamputation at 
the wrist level to make possible the fitting of a standard prosthetic device, (2) 
construction of digits by the transplantation of bone and soft tissue, (3) con- 
struction of bifid pincers as described here. 

The first possibility may be indicated in certain cases; however, none of the 
artificial hands yet developed would seem to compare favorably with the results 
obtained by the procedure described below. Procedures such as that described 
by Cannon, Brown, and others designed to increase the length of digits by the 
grafting of bone and soft tissue onto the ends of amputated digits have not 
proved generally satisfactory. In addition to requiring multiple stage opera- 
tions consuming a considerable length of time, this type of reconstruction has 
a very real disadvantage in that the digit usually must be covered by trans- 
planted skin. Mason and others have frequently pointed out the unique proper- 
ties of hand integument in urging that all possible viable skin be preserved in 
acute injuries for possible later reconstructive procedure. 

The functional results of the pincers hand described here have been ex- 
tremely gratifying. This stump, having a surprisingly good grasping function, 
is very useful to the man doing manual work and most patients having such in- 
juries are engaged in that type of employment. 
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DESCRIPTION OF OPERATION 


As in all major hand surgery the operative procedure is carried out under 
a bloodless field using general anesthesia with thorough and meticulous pre- 
- operative preparation of the skin. 


A. B. 
ig. 1.—Diagram showing: (A) Bone and soft tissue loss following injury. (B) Bones 


Fi 
remaining following removal of second and third metacarpals, lesser multangular, and body 
and neck to capitate bone. 


Fig. 2.—Photographs of reconstructed pincers hand in (A) closed and (B) open positions. 


An S-shaped incision is used to produce flaps of hand integument to cover 
the opposing prongs as follows: The palmar incision follows along the radial 
border of the fourth metacarpal, the dorsal incision following the first meta- 
carpal. The two are then connected in an S-shaped manner across the top of 
the stump. Thus the radial prong will be covered with a flap of palmar skin 
and the ulnar prong will be covered with dorsal skin. After development of the 
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flaps the second metacarpal and lesser multangular bones are then removed. 
The third metacarpal and the body of the capitate are next removed. It will 
be remembered that the capitate bone, occupying the center of the wrist, con- 
sists of three parts: an upper portion or head which articulates with the na- 
vicular bone, a neck, and a body which articulates distally with the third meta- 
carpal and to a lesser degree with the second and fourth metacarpals. We have 
felt that removal of only the body of the bone leaving the smaller head behind 
leaves a more stable wrist and does not materially lessen the groove between the 
opposing prongs. This procedure, of course, sacrifices all the intrinsic hand 
muscles attaching to these bones. However, adequate motive power for apposi- 
tion of the two prongs is provided by the remaining muscles, chiefly the ab- 
ductor pollicis brevis and opponens pollicis on the thumb side and the abductor 
digiti quinti and opponens digiti quinti on the ulnar side. 

After control of bleeding points the flaps are sutured and a loose pressure 
dressing applied. The postoperative management offers no unusual problem. 
Physical therapy is started in about ten days. 


CONCLUSION 


A technique for reconstruction of a functional grasping pincers following 
the loss of all five fingers is deseribed. 
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Case Reports 


OMPHALOCELE WITH A PATENT EVERTED 
OMPHALOMESENTERIC DUCT 


Report oF A CASE 


M. SHANNON ALLEN, Jr., M.D.,* CLarBorNE W. FitcuHert, M.D., 
CHARLOTTESVILLE, VA. 


(From the School of Surgery, University of Virginia Department of Medicine and the 
Unwersity of Virginia Hospital) 


MPHALOCELE is a rare malformation consisting of a herniation of ab- 

dominal viscera into the base of the umbilical cord so that the resulting 
sae consists of peritoneum internally and amniotic membrane externally.? These 
membranes fuse to form a thin covering of the hernia contents. A still rarer 
malformation is association of an omphalocele with a patent omphalomesenterie 
duct, which may open on the side of the omphalucele sae. The presence of a 
persistent duct is said to be more frequently demonstrated in cases with an 
omphalocele than in otherwise normal individuals.* According to Gross and 
Blodgett, Ahfield suggested that the presence of the patent omphalomesenteric 
duct holds the bowel out in the cord and prevents proper closure of the ab- 
dominal wall at the navel, thus causing the omphalocele.* 


CASE REPORT 


J. L., Jr. was a premature Negro infant (eight months’ gestation), weighing 2,085 
grams, born of healthy young parents. The birth condition was fair. It was noted by the 
obstetrician that there was a thin-walled transparent sac at the umbilicus measuring about 
7 em. in length and 4.5 em. in diameter, containing several loops of bowel (Figs. 1 and 2). 
A projection of mucosa with two small openings was seen on the superior surface of the 
umbilical mass and small amounts of meconium were seen to extrude. A diagnosis of 
omphalocele with a patent omphalomesenterie duct was made and immediate operation advised. 

Under satisfactory drop-ether anesthesia an elliptical incision was made around the 
umbilicus and deepened to expose the fascia. The omphalocele sac was then opened and 
several loops of small intestine, the cecum, and the appendix were identified in the sac. At 
the point where the bowel mucosa protruded through to the outside, the membranes forming 
the omphalocele sac were firmly adherent to the bowel and were removed by sharp dissection. 
During this procedure a small opening was made into the bowel lumen approximately 1 em. 
proximal to the congenital opening. When the everted diverticulum was reduced and divided 
(see discussion and Fig. 3), there were therefore two openings in the bowel: (1) the open 
end of the duct, and (2) the accidental opening into the ileum. The two openings into the 
small intestine were sutured transversely with interrupted fine catgut, and although there 
was angulation of the bowel at the point of repair due to a congenitally short mesentery 
between the adjacent loops, it was thought that the repair and resulting lumen were adequate. 
The abdominal wound was closed in layers with excellent repair of the abdominal wall defect. 

For three days postoperatively the patient was given glucose in water, glucose in saline, 
and lactic acid milk per os; however, the feedings were regurgitated, the abdomen became 
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slightly distended, and nothing was passed by rectum. Although parenteral fluids and electro- 
lytes were given, the baby’s general condition continued poor and on the fourth postoperative 
day a diagnosis of small bowel obstruction was made and re-exploration undertaken. 

Under drop-ether anesthesia the abdominal cavity was re-entered through the former 
incision. There was complete obstruction of the small bowel at the site of repair of the 
patent omphalomesenteric duct. This obstruction was apparently due to angulation of the 
bowel in this area, together with viscid meconium which filled the bowel proximally. 

The bowel was opened longitudinally just proximal to the obstruction and all meconium 
was removed. A small rubber catheter was passed distally through the ileocecal valve and 
as far as the sigmoid colon without meeting an obstruction. Water was injected through 
the catheter and was seen to drain from the anus. The catheter was then removed. The 
opening in the bowel was closed in a transverse manner. Since the angulation remained, a 
side-to-side ileoileostomy without resection was performed, using two rows of continuous fine 
catgut. The baby’s general condition was critical, and the abdominal wall was closed with 
through-and-through interrupted silk sutures and he was returned to the premature nursery. 

On his second and third postoperative days a small amount of mucus was passed by 
rectum. On the fourth postoperative day he had a small meconium stool. On the fourth 
postoperative day all feedings were taken without regurgitation. His remaining course was 
completely uncomplicated and he was discharged at the age of 37 days, weighing 2,560 grams. 
The abdominal wound was well healed, without evidence of hernia. 


Fig. 1—Appearance of omphalocele and everted omphalomesenteric duct at the operating table. 
See Fig. 2 for orientation. 


DISCUSSION 


Whatever may be the relative incidence of a combination of patent om- 
phalomesenteric duct and omphalocele, the most interesting facet of the present 
case is the former. Anomalies of the omphalomesenteric duct may range from 
a free Meckel’s diverticulum to complete patency with the opening into the 
umbilicus. Where there is also an umbilical anomaly, such as an omphalocele, 
the external opening will be in the wall of the hernia sac. Between these two 
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extreme grades of the anomaly there may also be another, consisting of a 
Meckel’s diverticulum still attached to the umbilicus by a fibrous cord. 

As in the present instance of complete patency of the omphalomesenteric 
duct, eversion of the duct may occur with prolapse onto the external surface 
of the abdomen (or of the hernia sac). The mechanism by which this prolapse 
results in two luminal openings on the surface of the body is diagrammatically 
illustrated in Fig. 3, A to D. It is seen in Fig. 3, D that two openings into the 
bowel would result were the prolapsed duct amputated before reduction. How- 
ever, the result would be complete division of the ileum at two places, an event 
obviously easily recognized when repair is attempted. In the present case, since 
the prolapse was reduced before repair, there was only one duct lumen to close, 
the second opening being traumatic. Comparison of the preoperative photo- 
graph with the diagram makes the complicated situation clear. One of the 
openings in the bowel communicated with the proximal and the other with 
the distal ileum. Any of the degrees of eversion of the gut through the patent 
duct shown in Fig. 3 may occur. 


Fig. 2.—Diagram of Fig. 1. A, Omphalocele. B and C, Openings of the ileum everted through 
the patent omphalomesenteric duct. D, Ligated umbilical cord. 


Kiistner is quoted by Holt as calling the anomaly an ‘‘adenoma’’ of the 
umbilicus,®> presumably because mucosal cells were recognized. Clearly such 
a term for the lesion evidences no understanding of its nature. 

Williams*® reported a case of patent omphalomesenterie duct opening on 
the side of an omphalocele without prolapse of the bowel through the opening. 
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Guthrie* reported a case of prolapse of the ileum through a patent omphalo- 
mesenteric duct without an omphalocele. Two cases similar to the present case 
have been reported in the literature by Gibb? and Cutler.t. Each child died 


shortly after operation. 
b 
b 
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Fig. 3.—Diagrammatic representation of the mechanism resulting in the appearance of 
two opening of the bowel everted through the patent omphalomesenteric duct. A, Condition 
before eversion begins. (a) Patent omphalomesenteric duct. (b) Proximal ileum. (¢) Distal 
ileum. B, C, and D, Progressive stages of eversion of the ileum through the patent omphalo- 


mesenteric duct. Stage D represents the condition existing in the case reported. (Redrawn 


from Barth.) 


This case has been presented because of the extreme rarity of the condition 
and the favorable outcome despite prematurity and two major operations. 
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FAT EMBOLISM FOLLOWING INTRAMEDULLARY NAILING 


REporT OF A FATALITY 


Leonarp F. M.D., MINNEAPOLIS, MINN. 


(From the Department of Surgery [Division of Orthopedic Surgery] University of 
Minnesota Medical School) 


INTRODUCTION 


HE technique of internal fixation by intramedullary nailing introduced by 

Kiintscher’® ** for fractures of the long bones has found a place in the 
armamentarium of fracture surgeons everywhere. Involving as it does the 
disruption of the fatty marrow for the entire length of the medullary cavity, 
it is no wonder that surgeons have asked if this technique is associated with an 
increased risk of fat embolism. For the most part, the answer has been re- 
assuring. The reports of many authors stress the fact that, in their experience, 
the incidence of fatal fat embolism following intramedullary nailing is no higher 
than that associated with other methods of treating fractures.1~* + 1% 1% 21-24 
Nevertheless, beginning with the report of Maatz (1943), sixteen fatalities 
following intramedullary nailing have been reported in which fat embolism 
has been indicted.® © * 2° The exact incidence of fatal fat embolism following 
the intramedullary nailing of femur fractures cannot be determined from these 
reports, although Senff?° reported two fatalities in only twenty cases, and the 
ease to be reported here occurred in a group of eighteen femur fractures. 
Kiintscher’* himself recognizes fat embolism to be the chief danger associated 
with intramedullary nailing of the large bones, especially the femur. It is to 
emphasize this danger that the following case is reported. 


CASE REPORT* 


A healthy, vigorous man, 30 years of age, was injured in an auto accident at 6 P.M., 
Aug. 20, 1951. The patient did not lose consciousness and was given first aid by two ambu- 
lance attendants. At the local hospital it was found that he had suffered a posterior dis- 
location of the right hip with a fragment of the head retained in the acetabulum, and a 
transverse fracture of the right femur at the junction of the upper and middle thirds (Fig. 1). 
The patient was given sedatives and the extremity was splinted with sand bags. His condition 
remained good and there was no evidence of shock. 

The following afternoon the patient was transferred by ambulance to University Hospi- 
tals, Minneapolis, a distance of 150 miles. On arrival he was comfortable and appeared 
to be in good condition. Blood pressure was 160/80; pulse rate, 120. The right thigh was 
externally rotated and partially flexed. The limb was tense and there was a large ecchymosis 
over the trochanteric region. Sensation and motor function remained intact. 

On Aug. 22, 1951, about 36 hours after the accident, the patient was taken to the 
operating room and given a general anesthesia. An initial attempt was made to reduce 
the dislocation by vertical traction on the femur with the hip flexed to 90°. When this 
failed, he was intubated and turned upon his abdomen with the hips flexed over the end of 
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the operating table. The dislocation was then reduced easily by direct pressure over the dis- 
placed head and trochanter from behind. The patient was then placed supine upon the 
operating table and prepared for the open reduction of the fractured femur. The fracture 
was exposed through a lateral incision and a guide pin was inserted into the proximal 
fragment in a retrograde manner, coming through the skin posteriorly and above the greater 
trochanter. An intramedullary nail of the hollow clover-leaf design (1.1 by 44 em.) was 
driven down over the guide pin until the end appeared at the fracture site. The fracture 
was reduced and the nail driven into the distal fragment. The wound was then closed. At 
the completion of the operation the patient was placed in a hip spica (Fig. 2). The entire 
procedure lasted two hours and forty-five minutes, during which the patient received 1,000 c.c. 
of 5 per cent glucose in water and 500 c.c. of whole blood. The systolic blood pressure at 
no time dropped below 100 mm. Hg. At the end of the operation the patient was in good 
condition and showed no signs of shock. 


Fig. 1.—Dislocation of the hip with fracture of the shaft of the femur. 


Fig. 2.—Postoperative film demonstrating the reduction of the dislocation of the hip and the 
fixation of the fracture of the femur with an intramedullary nail. 


During the next two days the patient had an uncomplicated convalescence. At 8 A.M., 
Aug. 24, 1951, after an uneventful night, the patient suddenly became unresponsive. 
There was tachypnea and tachycardia. He appeared to be slightly cyanotic, At this time 
petechiae were discovered on the palate and conjunctiva. Nasal oxygen was begun. From 
this time on his course was steadily downhill. Periods of disorientation gave way to coma. 
Respiration became progressively more labored. The hemoglobin dropped from 12 Gm. im- 
mediately postoperatively to 8 Gm., and he was given 2,000 c.c. of whole blood. Hyperthermia 
appeared as a terminal phenomenon and the patient died at 4:30 a.m., Aug. 26, 1951. 
Autopsy revealed massive pulmonary hemorrhage and edema. There were petechial hemor- 
rhages throughout the brain and myocardium. Fat stains demonstrated massive fat embolism 


of the lungs and brain. 
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Summary.— 
1. Fracture dislocation of the right femur. 
2. Reduction of the dislocation and intramedullary nailing of the femur after 
36 hours, 
3. First signs of fat embolism appeared 84 hours after injury, 48 hours after 
operation. 
4, Death due to fat embolism occurred 514 days after injury, 4 days post- 
operatively. 
From the time relationships in this case we cannot avoid the conclusion that this patient 
succumbed to fat embolism as a complication of intramedullary nailing. 


DISCUSSION 


The choice of the proper nail is of importance in minimizing the danger 
of fat embolism.’7 It has been shown that a nail of solid design displaces almost 
twice the volume of marrow fat displaced by a nail of similar diameter of the 
hollow clover-leaf construction. It has also been shown that the intramedullary 
pressure arising during the insertion of an intramedullary nail of solid design 
is more than twice as great as arises during the insertion of a hollow nail. For 
these two cogent reasons we believe that the clover-leaf nails are superior to 
those of solid design. 

Kiintscher’ has recently measured the pressure within the medullary cavity 
during the insertion of a nail into the bone. He found that the pressure ex- 
ceeded the systolic pressure a great deal, and persisted for several seconds. He 
advised that intramedullary nails be driven into the bone slowly with a pause 
between successive hammer blows. Similar measurements which I have made*® 
of the intramedullary pressure during the insertion of nails corroborate 
Kiuntscher’s findings. The highest pressures recorded during insertion were 
well above systolic pressures and occurred when hammer blows were delivered 
close together. 

To avoid shock is of paramount importance. A small amount of fat em- 
bolism oceurs in every case of intramedullary nailing.’ Under ordinary 
circumstances this is of no significance. A normal adult can tolerate the sud- 
den appearance of a large amount of fat in the blood stream.‘* However, shock 
potentiates the lethal effects of fat emboli. Death can result in an animal in 
shock from the intravenous administration of an amount of fat which is easily 
tolerated in the absence of shock.’ The fatalities following intramedullary nail- 
ing reported by Haebler® all occurred in patients subjected to a traumatic and 
prolonged procedure in which shock appeared. Bohler? noted several fatalities 
due to fat embolism following protracted attempts to extract intramedullary 
nails which had jammed. These operations were accompanied by shock. He 
believed that in patients in shock or in poor condition, the amount of fat embo- 
lism normally occurring during nailing may contribute to exitus. For this 
reason, every effort should be made to prevent shock during the operation. 
Intramedullary nailing should be done either immediately after fracture, before 
shock has appeared, or delayed several days until the patient has recovered 
from the shock of the initial injury. 

In the case reported here, there were never any clinical signs of shock 
before, during, or after, the operation. The trauma of the dislocation of the 
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hip and the reduction, in addition to the fracture of the femur and the osteo- 
synthesis, probably provided the necessary inerement of fat emboli or latent 
shock which led to this tragic outcome. 


SUMMARY 


The risk of fat embolism does exist in the intramedullary fixation of major 
fractures as a consequence of the displacement of the fatty marrow and the 
transient rise in the intramedullary pressure during the insertion of the nail. 
These hazards can be minimized by choosing a nail of hollow design and by 
driving the nail in slowly with a pause between hammer blows. Intramedullary 
nailing should be deferred until the patient’s general condition is optimal. 
Every attempt must be made to prevent shock during and after the operation. 
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ARGENTAFFINOMA (CARCINOID) OF THE GALL BLADDER 
A Report 
THomas G. BAarNEs, M.D., Mp.* 


(From the Departments of Pathology and Surgery, University Hospital, University of 
Maryland School of Medicine) 


RGENTAFFINOMAS are not uncommonly found in the appendix, where 

they usually behave as benign lesions. Porter and Whelan’ report that 

one such tumor is found in every 200 to 500 appendices removed at operation. 

They are rarely observed in other sites, but have been reported in the colon, 
Meckel’s diverticulum, stomach, mesentery, and gall bladder. 

Pierre Masson, in his classical work on carcinoids, contended that in the 
appendix the tumor arises from the Kultschitzky or argentaffine cells. Gosset 
and Masson have studied these particular tumors and have found that the cells 
which compose them closely resemble, and are probably identical with, the 
cells of the paraganglia which are filled with argentaffine granules.2 These 
tumors are rich in lipoid content and this point serves as an important 
differentiation between these and otherwise similar types of tissues. Masson 
stated that these particular cells are scattered throughout the entire alimentary 
canal and that from five to ten are located in each erypt of Lieberkiihn, where 
they are most numerous.* These cells are also located in the gall bladder and 
in the biliary duct system. 

A search of medical literature reveals that only three cases of argentaffinoma 
of the gall bladder have been reported. In these cases the patients were women. 
No metastases were noted and, according to the reports, the tumor did not con- 
tribute to the patients’ deaths. 


CASE REPORT 


A 68-year-old white man, « machinist, was admitted to the University Hospital with 
the complaint of pain in the left chest and both legs. 

He stated that he had always been in excellent health until February, 1950, when he 
developed a severe cold with some pain in the left chest, associated with a cough productive 
of thick yellowish sputum. He recovered from this, but in May, 1950, he noticed pain at 
the inferior angle of the left scapula which radiated anteriorly to the third and fourth inter- 
costal spaces in the mid-clavicular line. The pain was accentuated by deep breathing and 
became progressively worse. In July, 1950, the patient noticed pain in the right hip which 
radiated down into the medial aspect of the thigh, but not below the knee. Shortly there- 
after, pain was observed in the left hip which radiated similarly to that in the right hip. 
For two weeks prior to his admission, he was confined to bed in his home. Because of the 
pain, he required frequent injections of a narcotic for relief. Hospitalization for diagnostic 
studies was advised and accepted. 

The family history was noncontributory. His past history revealed that he had passed 
two kidney stones, one in 1923 and the other in 1938. 

A systemic review revealed no evidence of a cough, hemoptysis, or dyspnea, The cardiac 
history was negative. He had lost 30 pounds during the four months prior to admission. 
There was no history of food intolerance, nausea, vomiting, melena, or constipation. His 
stools had always been of normal brown color. The genitourinary system was entirely 
negative. 

Aided by a grant from the Sydney M. Cone Research Fund. 
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Physical examination revealed a well-developed, fairly well-nourished, 68-year-old 
white man, lying flat in bed in moderate discomfort. He showed evidence of recent weight 
loss. Temperature was 98.8° F., pulse 92, and respirations 26. There was no cyanosis or 
jaundice of the skin. The mucous membranes appeared pale; the sclerae were not jaundiced. 
The pupils were round, regular, equal, and centrally located. The nose and mouth were 
negative. The trachea was slightly deviated to the left. The thyroid was not felt. The 
cervical veins were not distended, and no lymphadenopathy was detected. The heart was 
of normal size to percussion. It was regular in rate, rhythm, and force, and no murmurs 
were heard. The left chest, both anterior and posterior, was dull to percussion. Vocal 
and tactile fremitus were decreased. The breath sounds were tubular. Over the sternum at 
the level of the fifth intercostal space there was a firm, raised, nontender, fixed nodule, about 
the size of a lemon. A smaller discrete nodule was palpable in the left axilla. Neither of 
these nodules was attached to the skin. The abdomen revealed no areas of tenderness, 
masses or spasm, and no solid organs were palpable. The genitalia were normal. Rectal 
examination revealed good sphincter tone with no intrinsic mass. The prostate was enlarged, 
and a small nodule was felt in the right lobe. 


Fig. 1. Fig. 2. 


Fig. 1.—Roentgenogram of pelvis. Arrows point to areas of bone destruction. 
saad Fig. 2.—Roentgenogram showing pathologic fracture of femur at the site of a metastatic 
esion. 


Laboratory Studies——On admission the hemoglobin was 108 per cent, hematocrit, 46 
mm., white blood count, 8,100, blood urea nitrogen, 18 mg. per cent, blood sugar, 83 mg. 
per cent, urine negative, sero'!ogical test for syphilis negative. 

X-ray studies revealed bony destruction involving the right ischium just beneath the 
acetabulum. This was reported as an osteolytic lesion. Another similar area was seen in 
the shaft of the right femur just adjacent to the lesser trochanter. Periosteal proliferation 
was noted. Osteolytic lesions were also observed in the bodies of the lumbar vertebrae. 
An intravenous pyelogram showed poor concentration of the dye in both calices, but no 
deformity. 

Course in Hospital.—On the second hospital day an icteric tint was noted in the 
skin and sclerae. The following day a van den Bergh serum bilirubin determination revealed 
a direct reaction of 9.5 mg. per cent and an indirect of 3.2 mg. per cent. A total protein of 
7.52 Gm. per cent with albumin 5.19 Gm. per cent and globulin 2.33 Gm. per cent was 
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Fig. 3.—Primary lesion in gall bladder, indicated by arrows. Also shown here is the metastatic 
spread of the neoplasm around and along the intrahepatic biliary tree. . 


Fig. 4.—Photomicrograph of tumor in the gall bladder showing solid nests of epithelial cells 
supported by a scant stroma (X100). ‘ 
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Fig. 6.—Photomicrograph of cells stained by Masson’s technique, showing opaque black 
argentaffine granules (430). 


Fig. 5.—Photomicrograph of tumor stained my. rie technique, showing a positive reaction 
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recorded. The alkaline phosphatase was 16.6 units and the acid phosphatase was 0.16 unit. 
Bone marrow studies were performed and were reported as normal. No myeloma cells were 
found. 

The diagnosis of a hopelessly inoperable metastatic malignancy was entertained. It 
was felt that supportive therapy was about all that cou'd be offered to the patient. He 
was started on deep x-ray therapy to the ribs and pelvis. His pain was controlled with 
repeated doses of Pantopon or Demerol. The jaundice steadily increased in severity and 
he began to complain of vague right upper quadrant abdominal pain. There was frequent 
eructation of gas, particularly postprandial. On Oct. 17, 1950, while rolling over in bed, 
he suddenly noticed pain in the right hip, associated with the inability to raise the right 
heel from the bed. The leg showed 0.75 inch shortening and was externally rotated 90°. 
An x-ray of the right hip revealed a transverse, comminuted, pathologic fracture involving 
the shaft of the femur just below the lesser trochanter. This was the site of a previously 
described metastatic lesion. The leg was placed in Russell traction with ten pounds of 
weight in an effort to control the pain. 

Following this fracture he seemed to go rapidly downhill. On Oct. 24, 1950, he became 
quite irrational and finally quietly expired on Oct. 25, 1950. An autopsy was performed. 

Pathology.—At autopsy, a tumor mass was found in the fundus of the gall bladder. 
The lesion was firm, yellow in color, and somewhat irregular in shape. It measured 3 em. 
in diameter. The mucosa was smooth over this mass. Smaller, though similar nodules were 
scattered throughout the wall of the gall bladder and along the cystic, hepatic, and common 
bile ducts. The common duct was occluded. The tumor extended along the biliary tree into 
the liver, and the biliary tract was outlined by yellow tumor growth. The bile ducts within 
the liver were dilated and fil'ed with bile. The liver was green in color and all tissues were 
pigmented with bile. The periaortic and peripancreatic lymph nodes were enlarged. They 
contained firm yellow tumor masses. The gastrohepatic ligament was extensively invaded 
by tumor. Tumor nodules were also present in the ribs, sternum, and right femur. Careful 
examination of the gastrointestinal tract, including the stomach, ileum, appendix, and large 
bowel, showed no evidence of tumor. The prostate was somewhat enlarged and contained a 
firm nodule in the right lobe, but histologic sections failed to reveal the presence of a 
neoplasm. 

Sections from the tumor and its metastases showed a neoplasm composed of small, solid 
masses of epithelial cells supported by a scant stroma. The cytoplasmic borders of the cells 
were poorly defined; the nuclei were small and centrally placed. The tumor presented the 
histologic appearance of an argentaffinoma. Masson’s silver method for staining argentaffine 
cells was employed. This was positive in that the argentaffine granules stained an opaque 
black, while the nuclei stained brown. 


SUMMARY 


A ease of an argentaffinoma of the gall bladder with metastases to liver, 
peripancreatic and periaortic lymph nodes, adrenal glands, ribs, sternum, and 
both femora has been reported in a 68-year-old white man. In the literature, 
- three previous cases have been reported, in all of which the patients were women. 
In this case the argentaffinoma primarily contributed to the patient’s death, 
whereas this was not true in the other eases. 
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CYSTITIS DUE TO REGIONAL ILEITIS 


Harotp O. Smiru, M.D., Derrorr, Mic. 
(From the Henry Ford Hospital) 


INCE Crohn first directed attention to regional ileitis in 1932 by reporting 

a series of cases, each year has seen additional reports on all aspects of the 
disease. The origin of this inflammatory process producing a nonspecific granu- 
lomatous reaction still remains unknown. The silent pathologie process in the 
ileum may reach the stage of complications which then produce the initial symp- 
toms for which the patient first seeks medical attention. Notable among these 
are the urologic manifestations due to direct involvement of the urinary tract. 
Once an enterovesical fistula is established, there is little difficulty in making 
the diagnosis, but it is in the prefistulous stage that the clinical picture is more 


obscure. 
As late as 1943, Hyams and co-workers, after a careful search of over 1,000 


eases of regional ileitis, could find no previously recorded cases of urologic com- 
plications. They then reported a case in which the affected loop of small gut 
was adherent to the bladder and compressing the ureter, producing pyonephrosis 
and ureteritis. Ginzburg and Oppenheimer.? in 1948, collected five cases of 
bladder involvement in a period of twelve years. In one case the ureter and 
bladder were involved, causing left pyelonephritis and cystitis. The following 


history describes a like case. 


A 21-year-old man was admitted to St. Joseph’s Hospital, Victoria, B. C., on Feb. 
19, 1951, because of a urinary tract infection which had proved intractable to sulfonamide 
and penicillin therapy. His primary symptoms were those of lumbar backache and urinary 
frequency since January, 1951. He had always been in good health. To his knowledge 
he had not been exposed to pulmonary tuberculosis, and the family history was negative. 
He recalled having some epigastric distress in December, 1950, but no other symptoms 
until January when he developed a dull lumbar backache, worse at night, associated with 
urinary frequency which was variable, but when most evident was hourly during the day 
and at two hour intervals during the night. There was urethral irritation, but no hema- 
turia or chills. The only gastrointestinal symptoms were occasional cramps and slight 
flatulence in January, but not frequent or troublesome; bowel movements were normal. 

Physical examination showed a somewhat toxic young adult man, with some tender- 
ness in the right costolumbar angle. The kidneys were not palpable, and there was a 
slight tenderness on deep palpation of the right lower quadrant. On rectal examination 
some thickening could be felt superior to the right lobe of a normal prostate gland. 
There was a heavy deposit of pus cells in the urine. 

A provisional diagnosis of renal tuberculosis was made. However, an intravenous 
pyelogram and Mantoux tuberculin tests in concentration up to 1:100 were both negative. 
Numerous urine cultures proved negative also for Mycobacterium tuberculosis, but produced 
a nonhemolytic streptococcus sensitive to streptomycin. All guinea pig tests were also 
negative. In spite of adequate courses of aureomycin, Chloromycetin, and streptomycin, 
the urine remained loaded with pus cells and erythrocytes, but there was no gross hematuria. 
The patient lost ten pounds in weight. 

On March 23, 1951, cystoscopy had to be cancelled because of an attack of colicky 
pain in the right lower quadrant accompanied by slight nausea, temperature of 102° F., 


Received for publication, Feb. 5, 1952. 


728 


Velome 32 CYSTITIS DUE TO REGIONAL ILEITIS 729 


and pulse rate of 110. Slight tenderness was present on palpation of the right lower quad- 
rant. The leukocyte count was 10,000, sedimentation rate 29 mm. per hr. Impression at 
that time was right ureteral colic with obstructed ureter. 

On March 29, 1951, cystoscopy showed a zone of inflammatory tissue arising from 
the bladder base in the region of the right ureteric orifice, rendering the passage of a 
ureteric catheter impossible. Bladder izrigations were begun in an effort to improve this 
condition. At later cystoscopy the right ureter was catheterized* to obtain a retrograde 
pyelogram outlining a dilated distorted ureter with mild hydronephrosis (Fig. 1). The 
mass of granulation tissue was considered to originate from an extravesical source, possibly 
Crohn’s disease. Sections were cut for biopsy, and the pathologist** reported that the in- 
flammatory cell reaction present was suggestive of regional ileitis. 


Fig. 1.—Retrograde pyelogram showing enlarged tortuous ureter. 


On April 17, 1951, barium meal examination showed definite narrowing in the terminal 
ileum at the entrance to the cecum, and the small gut proximal showed some dilatation. 
Appearance suggested a space-filling lesion in this area. In twenty-four hours there was 
some retention of meal in the small gut indicating some degree of obstruction at the ileocecal 
region. A barium enema was not very informative, as the enema could not be made to 
pass the ileocecal valve. Tests for occult blood in the feces proved positive. 

The evidence thus obtained through cystoscopy, biopsy, and x-ray examination justified 
laparotomy which was done on April 27, 1951. Through a right paramedian incision, the 
abdominal cavity was explored. The terminal 20 cm. of ileum were grossly diseased, being 
much thickened and inflamed, with enlarged glands in the mesentery. The affected segment 
was found to be firmly adherent to the posterior surface of the bladder on the right side 
involving an area approximately 4 cm. in diameter. There was also some slight adherence 
of the coils of ileum to the cul-de-sac. These adhesions were separated by blunt dissec- 
tion, and having inspected the proximal bowel for signs of further disease, the involved 
bowel and right colon were then removed, and ileotransverse colostomy done. 


*By Dr. A. B. Sinclair. 
**Dr. D. B. Roxburgh. 
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Pathology.— 
Gross examination: The specimen consisted of about 20 em. of terminal ileum, cecum, 


and about 14 em. of ascending colon. The terminal 10 em. of ileum were markedly thickened 
and edematous. The remaining portion of the ileum was less edematous. In the terminal 10 
em., particularly along the mesenteric border, the mucosa showed numerous small areas of 
ulceration and necrosis with actual perforation at one point. (Site of attachment to bladder 
where separated by blunt dissection, Fig. 2.) There were multiple polyps in the terminal por- 
tion of the ileum, the largest being 1.3 em. in length. The cecum and ascending colon showed 
no significant gross features. The appendix measured 7.5 em. in length. In the mesentery 
were many large soft fleshy edematous lymph nodes measuring up to 2 em. 


Cecum 
lleocecal valve 


Fig. 2.—Applicator passes through aenpoenitee ne when this area was separated from the 
adder. 


Microscopic examination: Sections of the bowel showed the terminal ileum to be in- 
volved by a diffuse inflammatory reaction. Some areas showed ulceration of the mucosa 
with an intense acute inflammatory reaction in the submucosa. In other areas the process 
was subacute or chronic. There were numerous multinucleated giant cells of the foreign 
body type. There was little evidence of necrosis. There was some hypertrophy in the 
smooth muscle, and there was fairly marked edema throughout. Sections of lymph nodes 
showed marked edema. 

The diagnosis was regional ileitis (Crohn’s disease). 

The patient made a straightforward convalescence and left the hospital on May 


14, 1951. 


DISCUSSION 


In regional ileitis the extrinsic lesions which occur when the ulcer extends 
beyond the bowel include localized peritonitis, abscess, and fistula. The common 
external fistulas are those developing in a laparotomy wound, often after an 
appendectomy, or following short circuit operations for regional ileitis. Peri- 
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rectal suppuration and fistulas do occur also, and the fact that this may be the 
presenting feature requires emphasis. Of the internal fistulas the most common 
are the ileoileal and ileocolic. Less common are the communications to the 
uterus, Fallopian tube, ureter, and bladder. The secondary changes in the 
bladder are slowly progressive with thickening of the wall, bullous edema, and 
polypoid changes in the mucosa. 

In this case the ileitis was so insidious that the presenting picture was 
cystitis. An analogous but more frequent condition is that of sigmoid diverticu- 
litis causing bladder symptoms. In order te reach a diagnosis, primary urinary 
tract disease had to be excluded first, including pyelonephritis, tuberculosis, 
calculus, and vesical neoplasm. Urographic, cystoscopic, bacteriologie and bi- 
opsy studies were most helpful. Although Crohn® states that there are no spe- 
cific microscopic features pathognomonic of the disease, the biopsy findings sug- 
gested the need for roentgenologic examination of the gastrointestinal tract. In 
spite of the rarity of ileovesical fistula from this cause any further delay would 
have resulted in a direct communication. Resection of the involved segment 
appeared to offer the best prospects of cure without the risks of fistula formation. 


SUMMARY 


1. A ease of regional ileitis with urologic complications is reported. 
2. Bladder biopsy during cystoscopy established the diagnosis. 
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OPERATIVE TECHNIQUE OF RETROPUBIC PROSTATECTOMY 


Davip PRESMAN, M.D., ILL. 


(From the Department of Urology, The Chicago Medical School, Michael Reese Hospital, 
and Mt. Sinai Hospital) 


INCE Millin’s original presentation of the extravesical retropubic approach 
to the prostate in 1945, this procedure has had a fairly widespread trial 
in this country. Numerous reports’? have appeared in the literature attest- 
ing to the soundness of the operation. Its ever-increasing popularity among 
urologists indicates that retropubic prostatectomy is becoming a standard pro- 
cedure, along with transurethral resection, perineal prostatectomy, and supra- 
pubic prostatectomy for the removal of the obstructing prostate. The general 
experience with retropubic prostatectomy is now extensive enough to warrant 
acceptance of this operation as an additional method of approach in surgery 
of benign prostatic hypertrophy. 

The indications and contraindications for the use of retropubic prostatec- 
tomy have been adequately reviewed in previous publications. It is the intent 
of this presentation to outline in detail the surgical technique of retropubic 
prostatectomy for benign prostatic hypertrophy. We are aware that many 
urologists have performed this operation but have discontinued it because of 
the technical difficulties encountered and the relatively high incidence of post- 
operative complications. It has been our experiencé that these difficulties are 
not due to the procedure itself but result from failure to observe certain details 
in the execution of the operation. Careful attention to these details will over- 
come many obstacles and eliminate most of the postoperative complications. 

The technique to be described has been developed over a period of three 
years on the urological service of Dr. H. C. Rolnick. Our technique, as pre- 
sented in 1949, has been modified in an attempt to simplify the operation as 
much as possible in order to eliminate all unnecessary steps and minimize 
trauma to the pubis and soft-tissue structures. To that end, no special instru- 
ments are used so that the operation can be done with a standard laparotomy 
set. All instruments are used sparingly and only when they serve a definite 
purpose. The indiscriminate use of large numbers of clamps and specially 
designed retractors is to be avoided in order not to interfere with exposure nor 
clutter the operative field. It is to be emphasized again that strict attention to 
all details is essential for a properly performed operation and the maintenance 
of adequate exposure in a dry field. 
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OPERATIVE TECHNIQUE 


1. Decompression of Bladder.—The bladder must be completely emptied of 
urine by catheterization immediately prior to surgery. If an indwelling catheter 
is present it is removed after evacuating the bladder. A partially filled bladder 
will crowd the operative field and interfere with proper exposure. 


Syumphysis 


| 


Kidney Rest 
(elevated) 


Line of 
incision 


Fig. 1—A, Diagrammatic representation of the position of the kidney rest. The upper 
border of the kidney rest is at the same level as the upper border of the symphysis. B, Line 
of suprapubic transverse incision just above the upper border of the symphysis. 

2. Position of Patient.—With the patient in the supine position, the operator 
stands on the patient’s left side. The patient is placed on the table so that the 
kidney rest is under the symphysis. The upper border of the kidney rest must 
be at the same level as the upper border of the symphysis (Fig. 1, A). By raising 
the kidney rest to its maximum height, the patient’s pelvis is elevated. This 
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maneuver serves to open up the space of Retzius and elevate the prostate so that 
it becomes much more accessible. No shoulder braces are required since the pa- 
tient will not be placed in an extreme Trendelenberg position. 
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Fig. 24 and B.—A, Transverse incision through the anterior rectus sheath has been 
completed. Upper flap of anterior rectus sheath is dissected free from the rectus and_pyra- 
midalis muscles. The lower flap of the anterior rectus sheath is being dissected away. Dotted 
line shows site of vertical incision to be made in the midline of the lower flap of the anterior 
rectus sheath. B, A portion of the left rectus and pyramidalis has been incised near the in- 
sertion to the symphysis. A similar incision is being made in the right rectus and pyramidalis. 

3. Abdominal Incision.—A suprapubic transverse incision is made just above 
the symphysis pubis (Fig. 1, B). This is slightly elliptical and falls in the 
natural crease of the abdomen just below the pendulous portion. It should be 
from 4 to 5 inches long, extending laterally on each side to the superficial epi- 
gastric vessels which may be used as a convenient landmark. The rectus fascia 
is exposed and incised transversely in a similar manner. The upper leaf of fascia 
is held up with two hemostats and separated from the underlying muscles for a 
distanee of about 1 inch. The lower leaf is separated in the same manner down 
to its insertion on the symphysis pubis. The lower leaf is then incised longi- 


tudinally in the midline down to the symphysis (Fig. 2, A). 
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The recti and overlying pyramidalis muscles are now exposed. The latter 
are small structures intimately adherent to the recti and may be considered a 
part of the recti from the surgical viewpoint. The recti are bluntly separated 


‘retracting 
bladder 
Prostatic 
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Fig. 2C and D.—C, Insertion of two suture-ligatures in the prostatic capsule encom- 
passing the main branches of the anterior prostatic plexus in the midline. D, Transverse in- 
cision through the prostatic capsule into the prostatic urethra between the ligated vessels. 
in the midline and the insertion of each rectus to the symphysis is cut close to the 
bone with a scissors for a distance of approximately 14 inch (Fig. 2, B). This 
is an important step for proper exposure in the space of Retzius and is of great 
aid in many eases. Anastamosis of the cut recti is easily accomplished at the end 
of the operation. 

4. Exposure of the prostate-—The loose areolar tissue and thin transversalis 
fascia in the space of Retzius is broken through by finger dissection and a self- 
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retaining abdominal retractor of any standard type is inserted between the recti. 
The additional blade commonly used at the upper portion of the retractor is 
unnecessary and serves only as a hindrance. The bladder is retracted away 
from the prostate by means of two stick sponges, one held on each side of the 
field, pushing the bladder upward and backward, thus exposing the prostate. 
The handles of the stick sponges are directed downward and laterally so that 
they are outside the operative field. These stick sponges must be maintained in 
proper position by an assistant throughout the operation in order to provide ade- 
quate exposure at all times. 

The use of gauze packing in the lateral fossa on each side of the prostate is 
unnecessary and may cause troublesome bleeding. We were formerly in the 
habit of inserting a laparotomy pad in each fossa in order to aid in exposure of 
the prostate. We have found that this maneuver does not improve the exposure 
and very often results in persistent bleeding which makes the entire operation 
more difficult. Because of the many friable veins which are present in the lateral 
prostatic fossae, no manipulation of any kind should be done in these areas. 

The prostate can now be seen and palpated without difficulty. There is 
usually a variable amount of fatty and loose areolar tissue covering the exposed 
surface of the prostate. This can be retracted laterally with a tissue forceps to 
expose the grayish fascia surrounding the prostatic capsule. However, since 
branches of the anterior prostatic plexus may course through this fatty tissue, 
any attempt at retraction may be followed by bleeding. In general, all manipula- 
tion should be minimal at this stage of the operation. 

5. Suture-Ligature of the Anterior Prostatic Plexus.—The level of the blad- 
der neck is determined by palpating the upper border of the enlarged prostate. 
Since the bladder is empty, it feels soft and compressible compared to the pros- 
tate, so that its junction with the prostate is easily palpable. In most cases, two 
sutures are sufficient to prevent bleeding from the anterior prostatic plexus. 
One suture is placed in the midline just below the level of the bladder neck. It 
is important to use a small, thick Mayo needle with No. 1 chromic catgut. A 
larger needle is more likely to puncture the periosteum when pulling it through. 
A finer needle may break due to the angle at which it must be inserted. The 
needle is inserted deeply into the prostatic capsule, taking a wide bite of tissue 
to prevent the suture from tearing through when it is tied. A second, similar, 
suture is placed through the prostatic capsule in the midline 1 em. distal to the 
first suture. We have found that these two sutures, inserted in this manner, will 
encompass the few vessels that course longitudinally over the mid-portion of the 
prostatic capsule (Fig. 2, C). Any additional sutures placed along the lateral 
borders of the prostate often perforate some of the veins and produce a con- 
tinuous oozing which is difficult to control. 

6. Enucleation of the Prostate-—A transverse incision is now made through 
the prostatic capsule, penetrating between the lateral lobes and into the lumen 
of the prostatic urethra (Fig. 2, D). Some degree of oozing invariably accom- 
panies this incision but the field can be kept dry by maintaining the suction 
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tip along the incision. If a spurting vessel is seen along the edge of the cut 
capsule, it may be clamped with an Allis forceps and sutured with a figure-of- 


eight stitch. 


Fig. 3.—A, The left lateral lobe of the prostate has been enucleated up to its attachment 
to the vesical neck and the apex has been delivered through the capsular incision. B, Be- 
ginning enucleation of the right lateral lobe of the prostate. C, Attachment of the prostate 
to the floor of the bladder neck is cut with a curved scissors. 


The right index finger is inserted into the lumen of the prostatic urethra 
between the lateral lobes and the enucleation is started. The enucleation 
should always be performed from below upwards, that is, from the apex of the 
gland toward the vesical neck. The left lateral lobe is freed first at its apex 
then laterally and posteriorly up to its attachment at the vesical neck. The 
apex of this lobe is grasped with a sponge forceps and the entire lobe is de- 
livered through the capsular incision, its base still attached to the vesical neck 
(Fig. 3, A). A similar maneuver frees the right lateral lobe and median lobe 
up to the vesical neck and these lobes are then delivered into the wound (Fig. 
3, B). The attachment of the prostatic lobes to the vesical neck is not torn off 
with the index finger but is best cut cleanly with a scissors (Fig. 3, C). This 
is done with the suction tip in the bladder, which helps to delineate the exact 


margin of the bladder neck. 
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Following the enucleation, a stick sponge is inserted into the prostatic bed 
and slight pressure is maintained for several minutes. This is withdrawn and 
the edges of the capsular incision are spread apart with an empty sponge for- 
ceps while keeping the suction tip in the prostatic bed. This allows for excel- 
lent visualization of any mucosal tags which may be present. They are grasped 
with an Allis forceps and excised with a scissors. Small spheroids or thickened, 
fibrotic portions of the posterior and lateral capsule may also be seen and can 
be dissected out with a scissors under direct vision. Any bleeding vessels along 
the capsule are clamped and sutured. A small sponge is then packed into the 
prostatie bed for additional hemostasis. 


Inflated bag of 4 
catheter in 
;prostatic bed 


Gere 
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Fig. 4.—A, A U-shaped wedge from the floor of the bladder neck is excised with a curved 
scissors. B, An Emmet bag catheter has been passed through the urethra and the bag in- 
flated with approximately 15 c.c. of water. The tip of the catheter lies in the bladder and the 


bag is in the prostatic bed. 


7. Excision of Wedge From Vesical Neck.—The right. index finger is in- 
serted into the bladder to determine the presence of an obstructive ridge due 
to elevation of the floor of the bladder neck. We have found this to be present 
in about 90 per cent of the cases. The floor of the bladder neck is grasped in 
the midline with an Allis forceps and delivered into the wound. The inter- 
ureteric ridge and ureteral orifices can easily be identified proximally to the 
bladder neck. A moderate-sized U-shaped wedge is excised from the floor of 
the bladder neck with a scissors; the size of the wedge depending upon the 
degree of obstruction present (Fig. 4, A). If arterial bleeders are seen at the 
posterolateral angles of the bladder neck, they ean easily be clamped and sutured 
under direct vision. It is necessary to excise the wedge in most patients in order 
to prevent postoperative contracture of the bladder neck. 

It has been our experience that there is often some fibrotic prostatic or cap- 
sular tissue on the prostatic side of the floor of the bladder neck, partially sub- 
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trigonal, which appears obstructive in nature. If present, this tissue should be 
carefully dissected free and excised with a curved scissors. 

8. Closure of Capsule.-—A No. 22 French or No. 24 French straight Nélaton 
catheter is passed through the urethra and the tip is guided into the bladder. 
The catheter is immediately sutured to the frenulum of the penis with a silk 
suture in order to prevent its accidental withdrawal during the closure. No 
absorbable hemostatic agent is placed in the prostatic bed. We have found it 
necessary to employ a bag catheter for control of excessive bleeding from the 
prostatic bed in only an occasional patient. When this occurs, we prefer a No. 
25 French Emmet catheter with a 75 ¢.c. bag because of the long tip which is less 
likely to slip under the trigone. The bag is filled with only 15 cc. of water 
initially and the catheter is pulled down so that the bag lies within the pros- 
tatie bed (Fig. 4,B). Because of the danger of puncturing the bag while sutur- 
ing the capsular incision, it is not completely inflated until the capsule is closed. 

Whenever possible, we prefer a straight catheter because the postoperative 
drainage is better and the danger of pressure on the external urethral sphincter 
from a distended bag is eliminated. We have seen several cases of partial tem- 
porary incontinence following the use of a bag catheter in retropubic pros- 
tatectomy. 

Closure of the capsule is begun using a full-length chromic No. 1 suture on 
a large Mayo needle. The needle is inserted through the two flaps of the capsule 
in the midline and the suture is tied, leaving both ends of equal length. An 


_ Allis foreeps is applied to the right end of the incision ahd pulled upward to 


expose fully the right half of the incision. This is closed with one end of the 
full-length suture, using a simple continuous stitch, starting at the midline and 
progressing laterally to the end of the incision (Fig. 5, A). The field is kept 
dry by maintaining a suction tip between the edges of the capsule until the last 
stitch is placed. An Allis forceps is now applied to the left end of the capsular 
incision and is pulled upward to expose the left half of the incision. Using the 
remaining half of the full-length suture, the left half of the capsule is closed with 
a continuous stitch in a similar manner (Fig. 5, B). A hot laparotomy pad is 
placed on the entire suture line to control any slight ooze and the catheter bag 
is distended with an additional amount of water sufficient to fill the prostatic bed. 

The suture line is inspected for any bleeding, which, if present, can best be 
controlled with suture ligatures without the application of any hemostats. Slight 
oozing is easily controlled by exerting pressure on a laparotomy pad. The kid- 
ney rest is now dropped to its normal position. 

9. Closure of Wound.—A Penrose drain without gauze is placed down to 
the capsular incision. The cut ends of the rectus and pyramidalis muscles are 
approximated by several interrupted sutures of chromic No. 0 catgut (Fig 6, A). 
The vertically-incised lower leaf of the rectus fascia is approximated with inter- 
rupted chromic No. 0 catgut (Fig. 6, B). The rectus fascia is closed with the 
same type of suture and the skin is closed with silk. 
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We have been in the habit of performing routine bilateral vasectomy at the 
completion of the prostatectomy. This usually can be done while the skin is 
being closed by an assistant. It has been our experience that postoperative epi- 
didymitis can be reduced to a minimum by the employment of this procedure. 


Fig. 5.—A, Using a full-length chromic No. 1 suture, closure of the capsular incision is 
started in the midline. One end of the suture is.used to close one-half of the capsular in- 
cision with a continuous stitch. B, The remaining end of the full length suture is used to 
close the other half of the capsular incision. 


POSTOPERATIVE CARE 


The almost uniformly uneventful postoperative course following retro- 
pubie prostatectomy is in striking contrast to the difficulties encountered after 
other types of prostatic surgery. Because of this, the postoperative care is 
usually minimal and requires no special irrigating equipment or extra nursing 
personnel. 

The indwelling catheter is connected by a wide-lumen glass adaptor to 
rubber tubing emptying into a drainage bottle. The drainage may be some- 
what bloody for the first eight to twelve hours but usually is light pink or 
clear by twenty-four hours. We have had only one case of immediate post- 
operative bleeding severe enough to require returning the patient to the 
operating room. <A resectoscope was inserted transurethrally, clots were 
evacuated from the bladder, and several bleeding points at the bladder neck 
were coagulated without difficulty. 
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Routine irrigation is not performed. The catheter is irrigated with a bulb 
springe only if there is interference with the drainage by clots. As long as 
the catheter is draining freely, no irrigation is done. If the catheter does not 
drain properly, it should be removed and another one inserted. A No. 22 
French or No. 24 French Coude or Tiemann type catheter can be passed with- 
out difficulty. 
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Fig. 6.—A, The incised pyramidalis and rectus muscles are resutured with interrupted 
catgut. B, The midline vertical incision in the lower flap of the rectus sheath is sutured with 
interrupted catgut. A Penrose drain has been placed down to the space of Retzius. 


On the first postoperative day, the Emmet bag is deflated after the catheter 
has been secured in place with adhesive tape. The patient is allowed to dangle 
his feet at this time and is up in a chair by the second postoperative day. The 
catheter is removed on the sixth or seventh postoperative day, following which 
the patient voids with a good stream without difficulty. 

Urinary leakage through the suprapubie wound following removal of the 
urethral catheter is a rare occurrence and when present is easily managed. If 
it does not subside spontaneously in forty-eight hours, an indwelling urethral 
catheter is reinserted for two to three days following which the abdominal 
wound will be dry. The residual urine may be checked if necessary but in our 
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experience chronic retention following retropubic prostatectomy is rare. 
Routine postoperative urethral dilatation is not practiced. If the patient 
complains of slowing of the stream during his follow-up visits, the urethra is 
sounded, using No. 24 French or No. 26 French sounds. However, this has 
rarely been found necessary since postoperative urethral strictures have not 
been encountered in our series of cases. 

The Penrose drain is not removed until the seventh postoperative day. 
We have had two patients in whom the drain was removed on the third day 
and the suprapubic wound was completely healed by the seventh day. Each of 
these patients developed an abscess in the suprapubic space which opened 
spontaneously after discharge from the hospital. There is invariably some 
seropurulent drainage from the wound which may persist in small amounts 
for a few weeks following the operation. This drainage is harmless and always 
stops spontaneously without causing any complications. However, if the 
drain is removed too early, the skin incision will close at the site of the drain 
and a collection of seropurulent material will form in the suprapubic space. 


DISCUSSION 


The difficulties encountered by many urologists in performing retropubic 
prostatectomy have been due to two main factors, namely inability to obtain 
proper exposure and excessive bleeding in the operative field. The problem of 
exposure is solved by the use of the kidney rest to elevate the pelvis, a transverse 
muscle-cutting abdominal incision, and the elimination of all special and un- 
necessary instruments. Excellent retraction is obtained with a standard self- 
retaining abdominal retractor to hold the edges of the incision apart and the 
use of two stick sponges to retract the bladder out of the way. Complete 
exposure is readily accomplished if these details are observed. The use of 
other instruments for retraction serves only to interfere with exposure. Ele- 
vation of the pelvis on the kidney rest raises the prostate into the abdominal 
wound and is an important aid in facilitating enucleation. We have not found 
it necessary to keep a finger in the rectum when enucleating the prostate. 

The problem of bleeding is directly related to the degree of trauma and 
unnecessary manipulation done by the operator. Gentleness is especially im- 
portant in the space of Retzius because of the many friable veins which are 
present on the anterior and lateral surfaces of the prostate. The placing of 
packing or undue manipulation in the lateral prostatic fossae is almost always 
followed by troublesome oozing which obscures the entire operative field. The 
insertion of two hemostatic sutures in the anterior capsule of the prostate, as 
previously described, is sufficient to prevent bleeding in most cases but the 
sutures must be placed carefully so as not to traumatize adjacent vessels. 
Excessive and rough palpation of the prostate is to be avoided and will result 
in tearing the branches of the anterior prostatic plexus. Slight oozing will 
always accompany the transverse incision of the prostatic capsule but the 
maintenance of a suction tip along the incision will keep the field dry. After 
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the prostate has been enucleated, there is invariably some generalized bleed- 
ing from the prostatic bed. This can largely be controlled by maintaining 
pressure on a stick sponge in the bed for several minutes. 


SUMMARY 


Retropubie prostatectomy is a sound anatomical procedure but careful at- 
tention to details is imperative in order to accomplish a well-executed operation. 
The surgical fundamentals of adequate exposure and good hemostasis can be 
achieved only if the operator observes simple but important details throughout 
the procedure. Failure to observe these principles results in a poorly performed 
operation with inadequate exposure and excessive trauma to many structures. 
It is felt that if the details of the surgical technique are properly carried out 
the many advantages of this operation will become readily apparent. 
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Editorials 


Concerning More Effective Medical Meetings 


TTENDANCE recently at several medical meetings provided unusual 
opportunities to observe that the effectiveness of many presentations was 
greatly impaired by inadequate projection or broadcasting equipment or by 
improper preparation of the material presented. A number of members in the 
audience freely and critically voiced their disappointment. 

Perhaps it would be in order for the benefit of future participants to 
present the various desiderata that insure a successful meeting. The foremost 
condition is, of course, that the papers shall be of a high order of excellence, 
toward which goal the program committee shall direct its utmost efforts. 

Second, the papers shall be presented effectively with the use of all avail- 
able visual and auditory aids. An old proverb states that man learns one- 
tenth of what he hears, one-third of what he reads, one-half of what he sees, 
and nine-tenths of what he does! The first three conditions are happily blended 
in the usual oral presentation when amplified by lantern slide or motion picture. 
The provision of these special facilities is clearly the responsibility of the 
secretary who shall, well in advance of the meeting, stipulate fully in writing 
to the hotel manager the exact character of the physical equipment desired. 
Moreover, the secretary and the presiding officer shall be at the hotel without 
fail the day before the meeting to see that the facilities provided are com- 
pletely satisfactory. Axiomatic and requiring no emphasis is the understanding 
that the secretary shall be empowered to expend freely and without stint such 
funds as are needed to provide all indispensable equipment and that he shall 
hire the necessary trained and expert personnel to man this equipment properly. 
Far better to use profitably in this manner the financial resources of a society 
than to have them accumulate in the treasury year by year to what purpose 
no man knoweth. 

On the day before the meeting, the secretary shall check the broadcasting 
equipment. Two microphones, easily adjustable to the height of the speaker, 
shall be provided, one available when the speaker faces the audience and one 
when he faces the projection sereen, thus avoiding the annoying ebb and flow of 
the speaker’s voice as he turns from manuscript to slide. The single shoulder- 
loop and ecoat-lapel microphones are equally effective and perhaps to be pre- 
ferred if obtainable. 

Amplification is frequently poorly regulated and shall be checked by a 
competent electrician immediately preceding the meeting. The optimum in- 
tensity of voice amplification should be arranged for the speaker’s mouth at 
about 12 inches from the microphone. Simple directions for using a micro- 
phone to best advantage, printed in large letters on a ecard, should lie on the 
desk before the speaker reminding him (1) to enuneiate distinetly, (2) to 
744 
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speak toward the microphone but not directly into it, (3) to speak from a dis- 
tance of 10 to 12 inches, and (4) to speak to the rear of the hall, not toward the 
floor. 

The speaker’s rostrum placed just to the right of the screen should not 
face the audience vis-a-vis but should be directed at an angle halfway between 
the projection screen and the audience, thus permitting the speaker more 
easily to turn to his slides when necessary. 

Desk arrangements should include a light, from the glare of which both 
the projection screen and the audience are protected, and a manuscript rack 
slanted 30° to 45° from the horizontal so that the speaker may, when reading 
his manuscript, direct his voice to the audience and not to the floor. 

The seeretary shall cheek the projection equipment and the meeting room 
with particular reference to the size of sereen in relation to the size of room 
and to the possibility of darkening the room properly by shading the windows 
and by extinguishing all lighting in a convenient manner. The lantern should 
preferably be located about three-fourths of the way back from the platform to 
the rear of the room. If the size of the projected image is too large at this 
distance for the size of the sereen provided, the screen should be changed for 
a larger one, rather than having the lantern brought nearer to the screen. Ob- 
viously, the nearer to the platform the projector is placed, the smaller the image 
on the sereen. The projection equipment should include also a slide rack suit- 
able for projecting foreign slides 314 by 314 inches in size. Prospective 
speakers should inform the secretary if a 35 mm. projector or a motion picture 
projector will be required. The size of projector, whether 8 or 16 mm., and the 
size of the reel must be stipulated. 

The most important factor in an effective presentation concerns the lantern 
slides prepared by the speaker. If facts and figures are of sufficient importance 
to warrant presentation on a slide, the projected image must be easily read by 
every member of the audience. Annoying and insulting to one’s common sense 
is a slide bearing sufficient material for 5 to 10 minutes’ reading which is 
whisked away at the end of 30 seconds to be replaced by another slide equally 
weighted with material and just as promptly removed before even the simplest 
orientation is possible. All too frequently in such instances so much material 
has been compressed on the slide that the projected image is legible only to the 
speaker and to the auditors in the front seats. It was stated facetiously, albeit 
purposefully, at a recent meeting that “boiling in oil” was the only meet reward 
for the perpetrator of such an unreadable slide and that an equally deserved 
and similar fate should await the chief of staff or head of a department that 
permits such an affront to sound sense. The audience enthusiastically applauded 
the suggestion. Heads of departments and chiefs of staff responsible for their 
protégés are hereby warned of the evident sensibilities of the audience in this 
particular! 

Prospective speakers are strongly urged not to include more material on a 
slide than ean be written comfortably in ordinary typing or writing on an 
area 4 x 314 inches, this being the size of the ordinary slide. Never should a 
chart or table be made on a large sheet and transferred to a slide by photo- 


x 
i 
aig 


S 
746 EDITORIALS 


graphing the sheet unless the figures on the chart have been made large enough 
by an artist to be reduced to ordinary type size when photographed. Jf the 
facts or figures cannot be easily read directly from the slide by holding the 
slide up to a light, they will not be enlarged sufficiently by projection to permit 
easy reading by the audience. If this test alone is invariably made and rigidly 
observed, little criticism of a slide will be heard. 

In determining the number of slides that can be shown in the time allotted, 
one should remember Harvey Cushing’s dictum that at least one minute be 
assigned to each slide; for a 15 minute talk only 12 to 15 slides can be shown 
comfortably and then only if most of the talk centers around the slides without 
long intervening sections of manuscript. 

In presenting a slide, the important facts should be pointed out by the 
speaker. This demands a proper pointer. The ordinary electric pointer, which 
depends on small batteries, frequently fails to throw a light beam of sufficient 
brilliance to be seen on the sereen. A most instructive series of anatomic slides 
was presented at one of the meetings of the American Medical Association this 
spring, the important lessons of which were lost to most members of the audience 
because the speaker’s careful descriptions could not be accurately followed due 
to the invisible light beam from a defective pointer. An electric pointer 
operating on an electric outlet* throws upon the sereen a bright arrow visible 
to the entire audience. This, together with a 12 foot cord with a multiple outlet 
plug which will permit cutting in on the cireuit of the electric light to the 
speaker’s rostrum, should be part of the property of every society, to be handed 
down from secretary to secretary. In addition, it is suggested that the secre- 
tary carry as part of the chattels of the society a gavel, the manuscript rack 
previously described, and the special slide rack for foreign slides. 

The presiding officer is strongly urged to use the gavel more frequently 
and more courageously in checking a speaker’s volubility: one vigorous stroke 
two minutes before and two vigorous strokes at the expiration of his allotted 
time. The speaker is more likely to obey the warning from a gavel than from a 
hidden electric light because he then realizes that the audience too has been 
warned that his time has expired! 

It is the seeretary’s additional duty to see that a pitcher of water and 
glasses are made easily available for the benefit of the occasional speaker whose 
voice may falter due to excessive dryness, a physiologic reaction which is part 
of the stress phenomenon. No speaker need feel apologetic about this phenom- 
enon, since frequent observations have indicated that, unless it oceurs, the 
quality of presentation may suffer! 

Most of these suggestions are axiomatic and self-evident. Unfortunately, 
they are at times more frequently sinned against than observed. Perhaps by 
directing the attention of secretaries to their duties and by warning the heads 
of departments and chiefs of staff as to their responsibility for the presenta- 
tions by their subordinates, there will be less need for future criticism. 


—Emile Holman 


*Manufactured by Ednalite Optical Co., Peekskill, N. Y. 
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The Physician and Surgeon 


ROM the time of the trepanning operations of prehistoric man through the 

brilliant technical achievements of Paré to the present day, the surgeon 
began and has continued as a man of action, who, through urgent necessity, has 
attempted solutions of such problems as intractable pain, wounds, and hemor- 
rhage by a direct and positive attack. The derivation of his title serves to 
deseribe him: cheitrourgos (Gr.)—cheir, hand, ergon, work. Hippocrates, 
in commenting upon important attributes for surgeons, exhorted them to 
“practice all sorts of work with either or both of them [hands] and with both 
together endeavoring to do them [tasks] well, elegantly, quickly, without 
trouble and promptly.” In contrast, the physician is traditionally a man of 
contemplation who exhibits the characteristics of the philosopher and accom- 
plishes his therapy largely through the use of chemotherapeutic agents. As 
with the surgeon, the derivation of his title describes him: physicus (L.), 
physical philosopher. 

These distinctions, though boldly drawn, serve to emphasize the dichotomy 
which exists at the present time between internists and surgeons. This dichot- 
omy begins at the residency training level where separation into the two 
specialty groups first takes place. Habits and attitudes formed in this period 
are deeply etched and outline the future individual pattern. This division pro- 
motes in each a lack of understanding and appreciation of the problems of the 
other, and the systems of medicine followed by each are not well understood 
by the other and may be distrusted or even ridiculed. 

Although the surgeon must be equipped with the knowledge and skill to act 
in an emergency, he must be prepared as well to deliver a considered opinion, 
earnestly and thoroughly formed, when the difficult problem arises. He can 
profit greatly from his internist associates in this regard since they are schooled 
in the philosophy of deliberate action. Being unemeumbered by the time-con- 
suming therapeutic details of operative surgery, they are free to concentrate 
upon fundamental processes and their aberrations. In many instances, fewer 
now than in former years, accurate diagnosis and painstaking unraveling of 
the thread of pathologie physiology constitute the chief medical effort since 
therapy is largely symptomatic and nonspecific. 


By virtue of this emphasis upon fundamental processes the medical phi- 
losopher has gained much basic knowledge and, of more importance to us as 
surgeons, he has helped to illuminate the way along which we may progress 
toward solution of many of our present problems. For example, extension 
of the antibiotic principle will, in all probability, provide more effective con- 
trol of such infectious diseases as tuberculosis. As such therapy becomes more 
effective, the need for surgical corrective measures for the advanced or 
chronie stage of infection will be reduced proportionately. The use of radio- 
iodine in the diagnosis and treatment of thyroid disorders offers promise of in- 
creased therapeutic effectiveness and may possibly decrease the number of 
surgical procedures required in the treatment of such abnormalities. 
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Since we are interested only in the best method of treatment for any 
individual disease, it is immaterial to us that the need for surgical corrective 
measures in certain instances may decrease. On the other hand, increased 
surgical effectiveness is made possible by increasing our physiologic knowl- 
edge. The surgical treatment of certain cardiac abnormalities, notably mitral 
stenosis and the tetralogy of Fallot, constitutes a brilliant example of this 
fact. Radioiodine, in addition to its therapeutic potentialities, offers a means 
of making surgery more effective and precise as in the preoperative localiza- 
tion of functioning thyroid nodules. 

It is our responsibility to advance the treatment of surgical disease by 
whatever means appears to be fruitful. We must be aware of, and utilize 
the tools of, the fundamentalists, applying them to our clinical problems. In 
order to do this most effectively, we must school ourselves and our surgical 
residents in the investigative atmosphere, as exemplified by the medical 
philosopher, emphasizing the importance of the fundamental sciences to the 
detailed understanding of surgical disease. 

It is apparent that the day of the surgeon who is purely a technician and 
not a physician in a broad sense is passing. Let us hasten its passage. 
Fostering a union of the qualities of the man of action with the outstanding 
attributes of the physical philosopher will produce a oneness which exemplifies 
the outstanding surgeon. Emphasis upon the basie sciences as well as en- 
couragement of research at the clinical level are facets of our residency train- 
ing programs which deserve wider recognition and application. Rotation of 
the surgical resident through a department of pathology is standard practice. 
Is a thorough knowledge of physiology or biochemistry of less importance 
to the surgeon than pathology? To those who must solve problems of shock 
and hemorrhage, intestinal obstruction and the like, the answer is evident. 
Though it may not be practical or necessary to have the young surgeon spend 
a portion of his residency in a department of physiology or biochemistry, 
training within the Department of Surgery can be made to emphasize funda- 
mentals in these related fields and at the same time constitute interesting and 
fruitful endeavors. The embryo surgeon finds that a year spent in surgical 
research not only enables him to gain a better knowledge of his subject but 
improves his ability to evaluate experimental evidence, teaches him to use 
the library to its best advantage, and leads him to experience the joy of 
achieving his first scientific publication. Such activities provide him with a 
firm foundation of basic knowledge upon which he ean build. Good thinking 
and reading habits are encouraged. The concept of continuation of education 
is thoroughly mastered. 

Such an individual thoroughly schooled in surgical diagnosis and treat- 
ment, whose clinical ability is founded upon a firm basis of fundamental 
study, will exemplify in the broadest sense the true physician and surgeon. 


—B. W. Haynes, Jr. 
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Recent Advances in Surgery 


CONDUCTED BY ALFRED BLALOCK, M.D. 


ADVANCES IN UROLOGY DURING THE PAST TWENTY-FIVE YEARS 
C. D. Creevy, M.D., MINNEAPOLIS, MINN. 


RECENT review of fifty years of progress in surgery left the reader with 

the impression that the last step forward in urology was the perfection 
of perineal enucleation of the prostate by Dr. Hugh Young in the first years 
of the century. Fearful that others must believe such things and alarmed for 
the moment lest it be true, I set out to review briefly the outstanding advances 
in the field of urology in the past twenty-five years. It is necessary to remember 
that uro!ogy, like surgery in general, participates in, and benefits from, advances 
in the fundamental and other clinical fields. In any event, it is a good idea to 
look back now and then at recent progress in the field of our own special interest 
to permit ourselves to judge in what respects our knowledge is most deficient, 
and perhaps to hope that we ourselves may contribute to future progress, or 
at least know where progress is most needed. Because no one can arrange ad- 
vances in the order of their true importance, and because a chronological ar- 
rangement would skip about in a confusing fashion, this discussion will follow 
the urogenital system from above downward in the interest of continuity. 

One of the liveliest fields in medicine today concerns the adrenal glands. 
Present knowledge is the result of many fundamental studies of the functions 
of the adrenals, of the nature and actions of their hormones, and of their isola- 
tion, synthesis, and use. These subjects have been thoroughly reviewed by 
Soffer (1948) and by Selye (1950). 

The functions and dysfunctions of the medulla are better understood at 
present than are those of the cortex. The relationship between pheochromo- 
cytoma and hypertension seems pretty clear. Cahill and his co-workers (1949) 
have done much to clarify our understanding of the role of Arterenol in pro- 
ducing this hypertension, of the use of Dibenamine and benzodioxane in demon- 
strating that hypertension is due to pheochromocytoma, and of making opera- 
tion for this disease reasonably safe. 

Increased comprehension of the role of the adrenal cortical hormones in 
electrolyte balance has permitted control of Addison’s disease and of temporary 
adrenal insufficiency following operation (Thorn, 1949). We have also gained 
some knowledge of their importance in the metabolism of fats and carbohydrates, 
thus clarifying somewhat the nature of Cushing’s syndrome, although there is 
still mueh to explain since this condition is not always associated with demon- 
strable abnormalities in the adrenals. Similarly, increasing comprehension of 
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the production of sex hormones by the cortex has given us insight into the causes 
of some forms of pseudohermaphroditism and virilism. However, it is evident 
that our understanding is far from complete. It is thought that an increase 
in the 17-ketosteroids in the urine of the pseudohermaphrodite means hyper- 
trophy of the ‘‘X’’ or androgenic zone of the adrenal, but exploration has 
demonstrated grossly and histolugically normal adrenals in such circumstances. 

The isolation and synthesis of cortisone by Kendall and others have given 
a tremendous impetus to interest in the adrenals. Wilkins (1950) has been 
able to suppress masculinization in the female pseudohermaphrodite by the pro- 
tracted oral administration of this substance. It has also made possible pro- 
longed survival after bilateral adrenalectomy. This has resulted in the use 
of this operation for malignant hypertension (Green and co-workers, 1950), and 
for carcinoma of the prostate which has relapsed after initial control by ecas- 
tration or the administration of estrogens (Huggins, 1951). Zintel (1951) has 
had some success with subtotal adrenalectomy for malignant hypertension. 
These are experimental procedures at present, but present intriguing possi- 
bilities. 

It is hard to realize that excretory urography achieved its first success at 
the hands of Swick and von Lichtenberg only twenty-two years ago (1929), so 
important is it in everyday urology. Its application has enormously widened 
the field by facilitating the discovery of lesions of the urinary tract in patients 
whose symptoms do not justify cystoscopy, particularly when they must travel 
a long way to have such an examination. It is interesting to recall that many 
urologists felt that excretory urography would lessen the demand for their 
services. I should like to point out that the excretory urogram should be used 
as a means of preliminary survey of the urinary tract before cystoscopy when- 
ever there is any reason to suspect a lesion of the upper tract, provided that 
the renal function permits adequate excretion of the dye. Used thus it will ob- 


viate many eystoscopies. 

A recent advance in urography is excretory nephrography (Ween and as- 
sociates, Wall and Rose, and Vesey and associates, 1951). Fifty cubic centi- 
meters of 70 per cent Neo-Iopax or Urokon are injected intravenously within 
a couple of seconds, a film is exposed 10 seconds later and followed at onee by 
a second film. The object is to catch kidneys while they are loaded with con- 
trast agent, nearly all of which is within the renal vessels, thus giving a dense 
renal shadow. If more experience proves that so rapid an injection of so large 
a quantity of contrast agent is safe, the method will undoubtedly prove to be of 
value in those cases in which it is impossible to differentiate a cyst from a neo- 
plasm, since the former would appear as a blank area, while the latter should 
show ‘‘puddling’’ of the blood in the sinuses of the tumor as observed by Parke 
Smith in renal arteriography. It may also tell us whether suppression of the 
excretion of contrast agent seen in the urogram is temporary, and thus fune- 
tional, or whether it is due to an impaired blood supply, and thus permanent. 


Aortography (or better, from the urologist’s viewpoint, renal arteriogra- 
phy) was introduced in 1931 by Dos Santos, and has been advocated persistently 
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by Doss (1942), but was never used widely until Parke Smith (1950) reported 
a large series without accidents. It is of value chiefly in poor risks in whom 
the kidney would not be explored surgically if it were certain that a pyelo- 
graphic deformity were due to a cyst rather than to a neoplasm, and in studying 
the renal blood vessels where it is important to be sure that a conservative opera- 
tion upon the kidney will not fail for lack of an adequate blood supply. It is 
not free from danger, any more than is perirenal pneumography, but is a valu- 
able tool upon occasion. 

While perirenal air insufflation was described in 1921, it was little used 
until Cahill, in 1935, standardized the procedure and demonstrated that its 
risk, while definite, could be minimized by proper technique. It is of value 
chiefly in studying the size and shape of the adrenals. 

It remains to be seen whether the administration of Basaljel as advocated 
by Shorr (1950) will prove really useful in the prevention of recurrent phos- 
phatie renal caleuli, particularly in the presence of infection of the kidney by 
urea-splitting organisms, but his experience has been such as to justify some 
optimism. We must still learn whether there is any serious disadvantage to 
the patient in minimizing the absorption of phosphorus from the intestinal 
tract for long periods. 

The relationship of hyperparathyroidism to urinary lithiasis is by now an 
old story, and this subject has recently been thoroughly reviewed by Albright 
and Reifenstein (1948). While most observers have found that it is an un- 
common cause of stones, one must always bear it in mind, particularly in the 
presence of multiple, bilateral, and recurrent stones in the kidneys. If these 
are accompanied by lesions in the bones or by weakness not explained by im- 
paired renal function, one should be particularly persistent in his efforts to 
find the disorder. 

Nephrectomy for hypertension presents us with another rather uncertain 
situation. There seems to be but little doubt that a variety of unilateral lesions 
of the kidney (atrophic pyelonephritis, perirenal scarring, hydronephrosis, 
tuberculosis, infarctions, narrowed renal arteries, neoplasms, ete.) may upon 
occasion cause hypertension, perhaps by the Goldblatt mechanism or something 
similar to it. Thus hypertension may disappear if the damaged kidney is re- 
moved soon enough, but we have no reliable method short of nephrectomy to 
tell us whether success will follow operation. Smith (1948) found that only 
13 per cent of the cases reported in the literature were successful up to a few 
years ago. However, Braasch (1951) has recently stated that relief followed 
nephrectomy for periods up to five years in fifty per cent of patients in whom 
the renal lesion demanded nephrectomy apart from the hypertension, provided 
that the hypertension was of short duration and that the opposite kidney showed 
genuine compensatory hypertrophy. 

Although a transdiaphragmatic approach to the kidney was employed by 
Fey in 1921, it never became popular until the last few years. Its present ap- 
plication is due largely to the efforts of Chute (1949) who advocates its use for 
nephrectomy in large neoplasms, in adherent inflammatory lesions, and in the 


. 

re 

i 
E 
¥ 

4 

i 


752 RECENT ADVANCES IN SURGERY octane 
presence of severe deformities of the spine (O’Conor, 1949). This has consti- 
tuted a real advance in surgical technique, since its use renders operable many 
a lesion which undoubtedly could not be removed through the conventional ap- 
proach. About the same exposure can be secured without opening the pleural 
cavity by Nagamatsu’s method (1950) of reseecting the twelfth and short pieces 
of the tenth and eleventh ribs lateral to the sacrospinal muscles. The chest wall 
ean then be retracted to the level of the upper pole of the kidney and of the 
adrenal. It must not be forgotten that improvements in care before and after 
operation have rendered transperitoneal nephrectomy far safer than it used 
to be. All three of these approaches permit relatively early ligation of the 


renal pedicle. 

Similarly, improvements in the care of the young surgical patient have 
resulted in a striking reduction in the mortality of operations for Wilms’ tumor, 
and have permitted more complete operations, with a consequent increase in the 
number of apparent cures. Ladd (1950) has reported 60 per cent of two- to 
five-year survivals, and we have had 50 per cent of five-year survivals at the 
University Hospitals (Reiser and Creevy, 1951). 

It is difficult to strike an optimistic note in discussing recent endeavors to 
eure cancer of the bladder. The current revival of cystectomy (Ferris, 1948, 
Graves, 1950), the evolution of lymphadenectomy in connection with it (Colby, 
Leadbetter, 1950), and the appearance of Brunschwig’s pelvic evisceration 
(1950) have been too recent to permit any evaluation of their results, but my 
own attitude is pessimistic. Jewett (1946) has apparently satisfied himself that 
a lesion which has grown into the muscular coat of the bladder cannot be cured 
by any means presently available. Moreover, while ureterosigmoidostomy now 
yields a fair proportion of durable good results, no one is yet in a position to 
promise them in a particular case. It is to be hoped that the successful revival 
of direct anastomosis between the mucosa of the ureter and that of the sigmoid 
as advocated by Nesbit (1949) and later by Cordonnier (1950), Leadbetter, and 
Hinman, Jr. (1950), will reduce materially the frequency of stenosis at the 
anastomosis, and that it will warrant a more optimistic attitude toward this 
operation. While some surgeons, notably Marshall, feel that the urine can be 
diverted satisfactorily before cystectomy or evisceration by cutaneous ureteros- 
tomy, this is a very disagreeable solution from the point of view of the patient 
and, like ureterosigmoidostomy, is often followed by serious disease in the 
kidneys. 

The observations of Jewett (1940), and especially of Ferris and Odel 
(1950), have established the importance of absorption of urinary chlorides from 
the bowel after transplantation of the ureters. In the presence of impaired 
renal function this produces a chloride acidosis with impairment of the patient’s 
well-being in a considerable proportion of the cases. They have shown that the 
use of a low salt diet, alkalies, and forced fluids result in considerable improve- 
ment in the patient’s well-being. 

One can do no more than speculate as to whether the injection directly into 
vesical neoplasms of radioactive colloidal gold as already practiced by Flocks 
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(1951) in inoperable prostatie cancer will add an effective tool to our armamen- 
tarium against this disease by giving a more uniform distribution of irradiation 
than can be secured with radon, and a better localization than can be achieved 
with x-ray. One wonders whether the problem of protection of personnel against 
irradiation has been solved. While distention of the bladder with a solution 
of a radioactive salt has been recommended, this does not permit any localization 
of the irradiation. 

Much has happened to the surgery of the prostate in the last twenty-five 
vears. While it is true that transurethral attacks upon small glands were at- 
tempted more than a hundred years ago, and while Young and Caulk succeeded 
in relieving patients with contractures of the vesical neck at least as early as 
1915, the successful application of transurethral resection to larger glands has 
been a modern development. It depended upon the production of adequate 
electrosurgical units, of foot switches permitting selection of the desired type 
of current by the operator himself without delay (Theodore Davis, 1931), and 
upon the evolution of workable reseectoscopes (Stern, 1926, McCarthy, 1932, 
Thompson, 1935). The design of an instrument which could be operated with 
one hand (Nesbit, 1939) and of a sheath to permit the aseptic use of a finger 
in the rectum during the operation (O’Conor) were important steps forward. 
No one needs to be reminded of the importance of the Foley catheter (1937). 
A useful step in making the operation safer and more widely useful consisted 
of the injection into the prostate during the operation of a hemostatic agent 
when bleeding got out of hand. Emmett’s use of Pituitrin (1936) led to a more 
effective agent in the form of a solution of Pitressin, Adrenalin, and saline 
(Creevy, 1943). Baurys has recently suggested (1951) that a solution of 
hyaluronidase and Adrenalin is superior to the Pitressin, Adrenalin, saline solu- 
tion. 

Perhaps the most important contribution to the safety of the already well- 
developed operation resulted from appreciation of the importance of renal dam- 
age produced by the entrance of hemolyzed blood into the cireulation via the 
cut prostatic veins during resection (Creevy and Webb, 1947, Landsteiner 
and Finch, 1947, Nesbit, 1948, ete.). This has reduced our mortality from a 
previous level of around 3 per cent to a current one of 0.78 per cent in 1,273 
consecutive patients up to Sept. 4, 1951 (Creevy, Webb, and Smith, 1951). 

The place of Millin’s retropubic prostatectomy (1947) in prostatic surgery 
remains to be determined. It seems to me that its use where open operation is 
needed for benign hypertrophy is a matter of personal taste, since it does not 
appear to be superior to a well-conducted suprapubic enucleation. There are 
cases of small carcinoma in which a combination of the retropubie and the 
perineal routes is advantageous, particularly if the patient is fat (Flocks, 1950). 


One of the most brilliant contributions to urology was Huggin’s develop- 
ment of androgen control of prostatic cancer in 1939. While it has evidently 
cured no one, and probably does not lengthen significantly the lives of many 
of the patients, it has contributed enormously to the comfort of a great many 
old men. Of still greater but future significance is the previously undemon- 
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strated fact that a malignant neoplasm can be influenced favorably by a sub- 
stance which can be given by mouth, and which is not seriously harmful to the 
patient. This is, of course, a hopeful sign for the future control of cancers of 
organs other than the prostate. 

It is believed by many that Denis Browne’s urethroplasty for hypospadias 
(Burns, 1951) is an important contribution to the correction of that condition, 
since it is undoubtedly easier to perform than the conventional operations, and 
is said to be followed by far fewer fistulas. 

The administration of anterior pituitary-like substance for undescended 
testicle was first suggested by Schapiro in 1930. While it brings about descent 
in but a small proportion of cases, and while Browne has suggested that those 
testes which come down with such treatment would do so spontaneously at 
puberty, Deming believes that the administration of this hormone causes suf- 
ficient stimulation of the testis and elongation of the spermatic cord to justify 
its routine use before operation. That is to say, plans should be so laid that, 
if treatment is unsuccessful, operation can be done before any of its presumed 
good effects can wear off. 

Rea (1951) has studied eight patients 10 or more years after bilateral 
orchiopexy; all were sterile. This suggests that our surgical efforts in un- 
descended testicle are thwarted by the fact that the organ is often inherently 
defective as well as abnormally situated. However, orchiopexy does place the 
testicle where it can be palpated, and potency is unaffected by failure of descent. 

Lewis (1948) has experimented with very large doses of x-ray in testicular 
neoplasms after radical operation, and believes that it increases the rate of 
apparent cure, although it may damage the gastrointestinal tract. It is gen- 
erally conceded that the response of seminoma to irradiation is such that only 
simple orchiectomy and irradiation need be employed. Chute (1949) and Lead- 
better (1950) have advocated the use of the thoracoabdominal incision in con- 
nection with radical orchiectomy in order to permit adequate removal of the 
lymph nodes at the level of the renal vessels. This is logical, but it is too soon 
to speak of results. For those who do not feel qualified to enter the pleural 
cavity, or who prefer not to do so, the same excellent exposure may be attained 
with the incision of Nagamatsu, mentioned earlier. 

Many advances of recent years involve all of surgery and much of medicine 
and are of great importance to urology. These can, of course, be discussed only 
briefly. Many developments in anesthesia have occurred. Perhaps the most 
tangible and immediately applicable one is the use of Pentothal Sodium, curare, 
and nitrous oxide in combination, the employment of each one permitting a 
reduction in the dose of the other, so that it is possible to secure excellent re- 
laxation without much risk of overdosage. The widespread use of the intra- 
tracheal tube has permitted better control of pulmonary ventilation and oxy- 
genation. The urologist has a considerable advantage over many of the other 
surgical specialists in that most of his operations can, if necessary, be done under 
spinal anesthesia. 
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Surgical risks have been lessened and mortality reduced by the better un- 
derstanding of transfusion, particularly as concerns the Rh factor. Work upon 
blood substitutes is widespread, but their general use with safety and satis- 
faction except in emergencies awaits further experimentation. 

Wangensteen’s book on intestinal obstruction was published in 1937. Much 
has been done since that time to improve utilization of nasal suction; it has be- 
come an absolutely essential part of the care of every patient with ileus. It is 
of the utmost importance in the postoperative care of patients who have had 
serious urological operations, and its use has significantly reduced the mortality 
of such operations. 

The urologist has shared in the improved understanding of electrolyte 
balance, in that he has learned that he must watch the patient’s sodium, chlo- 
rides, and water (daily weighing of the seriously ill postoperative patient!) 
while using nasal suction, and in the presence of oliguria not due to dehydration. 
In other words, he now knows better than to force fluids and to give salt in- 
discriminately to a patient who is not handling his fluid properly, having 
learned from Thorn (1948) and others that the kidneys in oliguria and anuria 
are not analogous to an obstructed hose, and that attempts to overcome anuria 
by flooding the patient with salt solution can end only in disaster (pulmonary 
edema). Mild hypochloremia and dehydration are to be preferred to hyper- 
chloremia and overhydration. 

The medical profession has only recently begun to realize that the be- 
havior of potassium in the body is of great clinical importance. It is now 
well known that either a lack or an excess of potassium ean lead to peripheral 
paralysis, ileus, and cardiae standstill. The presence of these alterations can 
be confirmed either by estimates of the serum potassium or by means of the 
electrocardiogram. Shortages of potassium result from prolonged vomiting, 
starvation, nasal suction, diarrhea, and infrequently from some nephritides. 
Excesses occur in familial periodic paralysis and in the renal failure of tubular 
disease (‘‘lower nephron nephrosis’’) and of certain nephritides. Hypokalemia 
is treated by the administration of potassium chloride by mouth if possible, 
or intravenously if need be, taking care not to flood the circulation suddenly 
for fear of arresting the heart. 

Hyperpotassemia is a more serious problem because it usually arises 
when the patient cannot excrete fluid. One may achieve some temporary 
reduction in the potassium by giving glucose and insulin, since the potassium 
follows the glucose and is stored in the cells in these cireumstances. In anuria 
this treatment cannot be pursued unless diuresis can be secured. Hence one 
must resort to some form of dialysis, and it is here that the artificial kidney 
(Kolff, 1946, Merrill, 1950, Alwall, 1949) has its greatest usefulness, and this 
is probably true also of peritoneal lavage (Fine, Frank, and Seligman, 1946) 
which, however, is the more dangerous of the two. It has been pretty well 
established that, with the methods thus far available, the anurias resulting 
from reversible lesions of the kidneys can be treated by holding the fluid 
intake down to the level of the daily loss, and by maintaining nutrition by 
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means of a protein-free diet, so that it is only when hyperkalemia develops 
that dialysis need be considered. It may possibly be of value in an occasional 
case of intractable edema. 

It is impossible to discuss the antibiotics adequately in a paper of this 
scope, except to say that their judicious use has greatly reduced the morbidity 
and mortality of many urological diseases and procedures, a fact which the 
recent arrival in urology can scarcely grasp completely. It is possible now, 
largely because of the effectiveness of the antibiotics, to cure many spontane- 
ous infections which formerly became chronic or even killed the patient, and 
to operate safely in the presence of infections which would formerly have 
contraindicated operation absolutely, or have made it extremely hazardous. 

Gonorrhea need hardly be mentioned, since any competent physician can 
cure it with penicillin without special training. The combination of strepto- 
mycin with other agents such as para-aminosalicylie acid in the treatment of 
urogenital tuberculosis would appear to represent a distinct advance, since 
the para-aminosalicylie acid is thought to retard the development of strepto- 
mycin-resistanee by the tubercle bacillus. Like any other treatment for tuber- 
culosis, it will take'a long time to evaluate. 

One of the recent developments requiring mention, though still in the 
embryonie stage, is the use of a combination of Gantrisin and Chloromyecetin 
in the treatment of infections with the Bacillus proteus. The combination 
appears to be much more effective than either agent alone, or than any other 
medication thus far tried. My only success prior to trying this mixture had 
resulted (and then only oceasionally) from a combination of streptomycin and 
penicillin in large doses. 

Infections with Pseudomonas aeruginosa are said to respond to polymyxin 
B (Aerosporin), but the nephrotoxic effects of this drug forbid its use in any 
but desperate situations. Neomycin is a potent antibiotic in the urinary tract, 
but may cause complete deafness without any appreciable warning, so that it 
cannot be used except where life is in jeopardy and everything else has failed 
after a thorough trial. 

One must admit that, despite the tremendous strides which have been made 
in the elimination of bacteria from the urinary tract since the advent of the 
antibioties, there are still many strains of organisms which are able to defy 
our best efforts. Still, if the next twenty years see as many advances in this 
direction as have the last twenty, there will be but few infections of the urinary 
tract able to resist the onslaughts of the physician unless new strains develop, 
or unless the old bacteria learn to live with the newer antibioties still to be 
expected. 

SUMMARY 
This review has purposely been made brief, but it serves to demonstrate 
that real progress has been made both in diagnosis and treatment, and espe- 
cially in inereasing the safety of the urological patient. As in other fields, the 
cure of cancer is the most serious unsolved problem. 
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Post-Graduate Lectures on Orthopedic Diagnosis and Indications, Vol. III. By Arthur 
Steindler, M.D.,F.A.U.8., Professor of Orthopedic Surgery, State University of Iowa, 
Iowa City, Iowa. Pp. 270, with 372 illustrations. Springfield, Ill., 1952, Charles C 
Thomas, Publisher. $8.75. 


Skeletal tuberculosis and osteomyelitis have become rarities in recent years. Few 
surgeons now have an opportunity to accumulate a large experience in the treatment of these 
diseases. For this reason this volume is especially valuable. Dr. Steindler concisely presents 
his views upon the diagnosis and treatment of these conditions based upon a broad personal 
experience. Primary stress is laid upon pathogenesis and pathology, and their relation to 
the basic principles of treatment. We are fortunate to have a review of the subjects of 
skeletal tuberculosis and osteomyelitis in such lucid form. 


Angiocardiography. Vol. XX, Annals of Roentgenology. By Charles T. Dotter, and Israel 
Steinberg. Pp. 295, with 635 Illustrations, 252 Figures. New York, 1951, Paul B. 
Hoeber, Inc., $16.00. 


The first portion of this book concerns the historical development of, and the tech- 
nique, equipment and contrast substance used in, angiocardiography. Following this, 
there is a discussion of the normal angiocardiogram. The different portions of the cardio- 
vascular system are reproduced in isolated fashion and together with other structures to 
show the manner in which each structure contributes to the various portions of the cardio- 
vascular silhouette in various projections. This portion is extremely valuable for any- 
one attempting to use fluoroscopy or roentgenography in the diagnosis of heart disease. 
Included in this chapter are a series of measurements which the authors have made on 
the aorta and the pulmonary arteries. 

Both congenital and acquired cardiovascular diseases are discussed in the ensuing 
chapters. This is followed by three chapters on mediastinal tumors, pulmonary tumors, 
and pulmonary diseases. 

It is quite possible that numerous physicians may disagree as to the number of 
indications for the procedure involved in angiocardiography. The authors realize this 
and indicate that, in certain instances, the technique has been used more for clinical in- 
vestigation than as an absolutely necessary procedure for diagnosis. For example, in 
rheumatic heart disease angiocardiography is not recommended as a routine procedure. 
However, by investigating various patients with rheumatic heart disease, a better under- 
standing of the relationship of the enlarged chambers has been obtained. This is also 
true in other diseases of the heart and lungs. From this standpoint, the book is quite 
useful even to those who seldom perform angiocardiography, but who are interested in 
the roentgenographie and fluoroscopic diagnosis of cardiovascular disease. 

It is stated that the method is primarily anatomic, but that at times physiologic 
deductions may be made from studying the roentgenograms produced. This is true, not 
only in the dynamics of the heart and great vessels, but also in studying pulmonary dis- 
eases. For example, in atelectasis of recent onset the blood vessels of the collapsed 
pulmonary tissue are shown to be filled and to be placed more closely together, whereas 
in patients who suffer from a longer standing atelectasis the blood vessels in the involved 
portion may not fill. This might explain the appearance of cyanosis in the former type of 
patient and the absence of atelectasis in the latter. 

This book aids in the demonstration of the living normal and pathologic anatomic 
features of the cardiovascular system and, as such, should be of interest to anyone studying 
patients with heart disease. 
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Indications for and Results of Splenectomy. By Frederick A. Coller, M.D., Alexander 
Blain, III, M.D., and Gould Andrews, M.D. From the Departments of Surgery and 
Medicine, University of Michigan Medical School, Ann Arbor, Mich. Pp. 100. Spring- 
field, Ill., 1950, Charles C Thomas, Publisher. $2.25. 


The authors discuss the normal functions of the spleen and the derangement of these 
in the diseased spleen. <A description of the changes in the blood picture after the removal 
of the normal and of the diseased spleen is given in somewhat more detail, and in a more 
interesting way than in the ordinary surgical textbook. 

Each indication for splenectomy is discussed in some detail and adequately and clearly 
illustrated. The examples of clinical experience are discussed separately from the exposi- 
tion of the conditions warranting splenectomy. In this way the monograph remains a 
ready reference for those seeking theoretical or clinical data respectively. 

A clinical résumé of the authors’ experiences, representing 132 Elective splenectomies 
over a 15 year period, is presented. Splenectomy for trauma of the spleen is not included. 
The authors describe 15 different disorders for which splenectomy was performed in their 
hospital, and have included a discussion of conditions not in their own experience in which 
splenectomy is indicated. They also discuss several conditions in which they believe splenec- 
tomy is not indicated. 

The technique of splenectomy, the anesthetics used, the subject of accessory spleens in 
the authors’ experience, and the pathology of the spleen are all discussed briefly in separate 
sections. 

This clear and concise monograph should be a valuable addition to the library of the 
general surgeon, especially as a ready reference to the subject of elective splenectomy. 


Visual Anatomy: Head and Neck. By Sidney M. Friedman, M.D., Ph.D., Professor of 
' Anatomy, University of British Columbia, Vancouver, Canada. Ed. 1. Pp. 232, with 
93 illustrations. Springfield, Ill., 1950, Charles C Thomas, Publisher. $6.50. 


This volume, written by a teacher, is directed primarily to the medical student. By 
means of diagrammatic sketches the topographic anatomy of the head and neck area and 
its various systems are presented in reverse from that of the usual dissection, by working 
outward from the basic framework. This unique approach may have some merit as a supple- 
mental guide to a student floundering in a difficult area. However, for the surgeon some- 
what familiar with the area but seeking a reference to clarify its detailed anatomy the 
sketches and text do not provide sufficient realism. Function and anatomic physiology are 
not broadly discussed, and a bibliography is completely omitted. This monograph will be a 
useful supplemental guide to the student and teacher of anatomy. 


Congenital Dislocation of the Hip. By Julius Hass, M.D., Consulting Orthopedic Surgeon, 
Montefiore Hospital, New York City, Formerly Professor and Chief of the Orthopedic 
University Clinic of Vienna, Austria. Pp. 398, with 174 illustrations. Springfield, Ill., 
1951, Charles C Thomas, Publisher. $12.50. 


This well-organized, well-printed monograph is a classic in its field. It is thorough 


without redundancy; scholarly without pedantry. ‘The subject is developed in a systematic 
manner from the history, frequency and occurrence, classification and nomenclature, pathology, 
and etiology, through all the various methods of treatment. The review of the literature has 
been complete and yet the references do not encumber the text as might be expected. Of 
special interest is the emphasis upon the separation of the typical congenital dislocation of 
the hip whose prognosis, if discovered early, is now reasonably good, from the teratologic 
dislocation of the hip occurring in conjunction with other congenital defects whose prognosis, 
in spite of treatment, is uniformly bad. A monograph of such high quality deserves a wide 
circulation among orthopedists and pediatricians. 
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Surgical Treatment of the Motor-Skeletal System, Volumes I and II. By F. W. Bancroft, 
A.B., M.D., F.A.C.S., and H. C. Markle, A.B., M.D., F.A.C.S., Ed. 2. Vol. I, pp. 636, 
with 519 illustrations; Vol. II, pp. 1303, with 1049 illustrations. Philadelphia, 1951, 
J. B. Lippincott Co. $24.00. 


Although designed ‘‘for the use of the average general surgeon and orthopedic surgeon’’ 
these two volumes will not contribute toward rounding out their working libraries. Incom- 
plete as reference works, they lack practical value because of a weak editorial policy which 
has allowed duplication and diffuseness. A section of only eight pages serves to cover the 
entire subject of hip fractures, common problems for the average surgeon. On the other hand, 
the subject of scolioses is allowed seven times as much space. Various outmoded techniques 
such as the use of potassium iodide in actinomycosis and the local use of sulfa powder in 
wounds, are included. The use of staples to control epiphyseal growth in equalizing leg 
length is not mentioned. The treatment of fractures of the shaft of the femur by Kiintscher’s 
intramedullary nailing operation is cursorily dismissed as an unestablished procedure. 

It is unfortunate that the material is so poorly organized since the contributors are all 
authorities in their fields. However, more satisfactory treatment of the subjects mentioned 
in this work are readily available in various monographs and standard works. 


Observations on the General Effects of Injury in Man. By R. T. Grant and E. B. Reeve. 
National Research Council Special Bulletin 227. Pp. 309, few illustrations. London, 
E.C.1. 1951, Published by H. M. Stationery Office. 


This report deals with the problem of shock observed in wounded patients during 
World War II. The patients are divided into two groups; those with injuries of the ex- 
tremities, and those with abdominal injuries. The major emphasis is laid upon the clinical 
evaluation of the patient before, during, and after operation. Blood volume determinations 
and other metabolic studies were performed and correlated with the clinical picture. Re- 
garding the assessment of the shocked state the authors remark: ‘‘If it is true, as is so 
often said, that the clinical picture (of shock) is so characteristic that it can be recognized 
almost at a glance, there seems to be no reason why these complicated laboratory methods 
should be required; and, conversely, if these are necessary for the satisfactory assessment 
of the degree of shock, then assessment is not feasible for the clinician at the bedside.’’ With 
a wealth of detail and a well-organized presentation, this monograph presents material of 
much more value to the practicing surgeon than the usual discussion of shock based on animal 
experiments. 


Thrombosis in Arteriosclerosis of the Lower Extremities. By Edward A. Edwards, M.D., 
Diplomate of American Board of Surgery, Clinical Associate in Anatomy, Harvard 
Medical School, Instructor in Surgery, Tufts College Medical School, Consultant in 
Peripheral Vascular Disease, Joseph H. Pratt Diagnostic Hospital of the Massachusetts 
Soldiers’ Home, Chief of Vascular Clinic, Boston Dispensary. Pp. 74. Springfield, Il., 
1950. Charles C Thomas, Publisher. $2.00. 


Doctor Edwards has put together in this monograph a quick and concise review of the 
etiology and secondary pathogenesis of arterial thrombosis in arteriosclerosis. 

There are relatively brief but adequate sections on operative and nonoperative treatment. 
In the former the author especially champions lumbar sympathectomy. 

The latter half of the monograph is used by the author for case reports. These are 
presented in an interesting fashion with appropriate and clear diagrams illustrating the level 
and extent of thrombosis and with microscopic illustrations of the associated processes within 
the vessels. This method of teaching by example is well done. 

The monograph contains seventy pages of instructive material in large print and is 
exceptionally easy to read. There are twelve references and an adequate index. 
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Atlas Der Pathologischen Anatomie. By Prof. Dr. R. Rossle, Berlin, and Prof. Dr. K. 
Apitz. Pp. 297, with 564 illustrations. Stuttgart, 1951, Georg Thieme. D.M. 87. 


This thin volume, designed for students of pathology, presents truly natural color repro- 
ductions of photographs of gross pathologic specimens of general interest to all pliysicians. 
Culled from the vast material of the Charité Krankenhaus, Berlin, they illustrate the many- 
sided nature of disease processes in a manner unsurpassed. Accompanying the illustrations 
are concise descriptions and comments. The subtitles, although in German, are largely self- 
explanatory so that the lack of a reading knowledge of German does not detract from an 
appreciation of the material. Of special interest are the lesions of the pharynx which are 
especially well presented. 

This book is heartily recommended for any physician who follows his patients to the 
autopsy table, for it will sharpen his eye and increase his understanding of the morbid 
processes as they are finally unfolded there. The authors and publishers have achieved the 
highest distinction in the superb illustrations. 


Die Gesunde und Kranke Wirbelsaule in Rontgenbild und Klinik. By Geh Schmorl, Med.- 
Rat Prof, Dr. Dr. h.c.G., and Prof. Dr. H. Junghanns, Oldenburg i.O. Pp. 284, many 
illustrations. Stuttgart, 1951, Georg Thieme, DM 69. 


Reviewed and refurbished by his associate, Dr. Junghanns, Schmorl’s monograph on 
the spine and its diseases remains a classic. The unique character of this work is derived 
from its source, the examination of 10,000 spinal columns obtained at autopsy. In addition 
to the usual methods of gross and microscopic examination, the roentgen ray has been 
utilized to its fullest in extending the scope of the investigation. As a result, the correlation 
between the gross specimen and its x-ray appearance is beautifully apparent. A thorough 
study of the normal spine, its development and anomalies, precedes the presentation of thie 
diseases affecting the spine. The presentation is well organized and concise. In addition 
to the author’s own material there is a review of the literature pertaining to each subject. 
The illustrations are excellent. This book remains an important reference work on the 


pathology and roentgenology of the spine. 


Books Received 


The receipt of books is acknowledged in this section and this treatment must he re- 
garded as sufficient acknowledgment of the courtesy of the senders. Selections will be made 
for more extensive review dictated by the interests of our readers as space permits. 


SURGICAL MEASURES IN HYPERTENSION. By R. H. Smithwick, M.D., Prof. of 
Surgery and Chairman of the Dept. of Surgery, Boston University, School of Medicine. 
Surgeon-in-Chief, Massachusetts Memorial Hospital, Boston, Mass. Price $5.00. Pp. 95. 
with 33 illustrations. Springfield, Ml, 1951, Charles C Thomas, Publisher. 


ANGIOCARDIOGRAPHY. By C. T. Dotter, M.D., Asst. Prof. of Radiology, Cornell 
University Medical College, Asst. Attending Radiologist, New York Hospital, and Israel 
Steinberg, M.D., Asst. Clinical Prof, Radiology and Medicine, Cornell University Medical 
College, Asst. Attending Radiologist and Physiologist to Out-patients, New York Hospital, 
Attending Physician and Chief of Chest Clinic, Sydenham Hospital, Attending Consultant, 
Chest Diseases, Veterans Administration Hospital, Bronx, Consultant in Angiocardiography, 
St. Albans, N, Y. Price $16.00. Pp. 294, with 252 illustrations. New York, 1951, Paul B. 


Hoeber, Inc. 
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AUTOPSY (DIAGNOSIS AND TECHNIC). By Otto Saphir, M.D., Pathologist, 
Michael Reese Hospital, Clinical Prof. of Pathology, University of Dllinois Medical School, 
Chicago, Ill. Price $6.00. Ed. 3. Pp. 469, with few illustrations. New York, 1951. Paul 


B. Hoeber, Inc. 


SURGICAL TREATMENT OF THE MOTOR-SKELETAL SYSTEM. Parts I and 
II. Edited by Frederic W. Bancroft, A.B., M.D., F.A.C.S., Prof. of Clinical Surgery, N. Y. 
Medical College, Director of Surgery Emeritus, Beth David Hospital, New York, N. Y., 
Director of Surgery, Hasbrouck Heights Hospital, N, J., Senior Consulting Surgeon, Bronx 
Veterans Hospital, Consulting Surgeon, New York Infirmary for Women and Children, 
Lincoln and Harlem Hospitals, New York, N. Country Community Hospital, Glen Cove, 
N. Y., Paterson General Hospital, Paterson, N. J., and Stamford Hospital, Stamford, Conn., 
Associate editor, Henry C. Marble, A.B., M.D., F.A.C.S. Consultant, formerly Chief of 
Fracture Service, Massachusetts General Hospital, Consulting Surgeon, Veterans Administra- 
tion Cushing and Bedford Hospitals, Surgeon, Chelsea Memorial Hospital, Chelsea, Consulting 
Surgeon, Faulkner Hospitai, Instructor in Surgery, Harvard Medical School. Part I has 
(36 pages, many illustrations. Part II has 1,303 pages, many illustrations. Price $24.00. 
Ed. 2, Philadelphia, 1951, J. B. Lippincott Company. 


ATLAS OF GENITO-URINARY SURGERY. By Philip R. Roen, M.D., F.A.C.S. 
Price not given. Pp. 324, with 321 illustrations. New York, 1951, Appleton-Century-Crofts, 


Ine. 


DIAGNOSIS AND TREATMENT OF MENSTRUAL DISORDERS AND STERILITY. 
By Charles Mazer, M.D., F.A.C.S., formerly Assoc. Prof, of Gynecology and Obstetrics, Grad- 
uate School of Medicine, University of Pennsylvania, Attending Gynecologist, St. Agnes 
Hospital, Consulting Gynecologist, Mt. Sinai Hospital, Philadelphia, and 8. Leon Israel, M.D., 
F.A.C.8S., Asst. Prof. of Gynecology and Obstetrics, Graduate School of Medicine, University 
of Pennsylvania, Attending Gynecologist, Mt. Sinai Hospital. Price $10.00. Pp. 583, with 
137 illustrations. Ed. 3, New York, 1951, Paul B. Hoeber, Ine. 


SURGERY OF PERIPHERAL NERVES. By Emil Seletz, M.D., F.A.C.S., F.LC.S., 
Asst. Clinical Prof., Neurosurgical Surgery, University of Southern California, School of 
Medicine, Associate Sr, Attending Neurosurgeon, Cedars of Lebanon Hospital, Jr. Attending 
Neurosurgeon, Los Angeles General Hospital, Los Angeles. Price $10.75. Pp. 212 with 136 
illustrations. Ed. 1, Springfield, Ill., 1951, Charles C Thomas, Publisher. 


TONSIL AND ALLIED PROBLEMS. By Roy H. Parkinson, M.D., F.A.C.8., Chief of 
Eye, Ear, Nose and Throat Dept., St. Joseph’s Hospital, San Francisco. Pp. 431, with 
250 illustrations. Price $12.00. Ed. 1, New York, 1951, The Macmillan Company. 


- 


MEDIZINISCHE RONTGENTECHNIK. By Prof. Dr. Med. Herbert Schoen, Karlsruhe. 
Pp. 227, with 474 illustrations. Price DM 22.50. New York, 1951, Grune & Stratton, 


Agents for U.S.A. 


CHIRURIGE DER HERNIEN. By Prof. Dr. Karl Vogeler, Rendsburg. Pp. 139, with 
102 illustrations. Price DM 18. Berlin, 1951, Walter de Gruyter & Co. 


TOPOGRAPHISCHE AUSDEUTUNG DER BRONCHIEN IN RONTGENBILD. By 
Priv-Doz, Dr. Med. Claus Esser, Mainz. Pp, 152, few illustrations. DM 33. New York, 
1951, Grune & Stratton, Agents for U.S. A. 


THE TEMPOROMANDIBULAR JOINT. Edited by Bernard G. Sarnot, M.D., M.S., 
D.D.S., F.A.C.8., Prof. and Head, Dept. of Oral and Maxillofacial Surg., College of Dentistry, 
University of Illinois. (American Lecture Series.) Pp. 148 with 52 illustrations. Price 
$4.75. Springfield, Ill., 1951, Charles C Thomas, Publisher. 
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UNTOWARD REACTIONS OF CORTISONE AND ACTH. By V. J. Darbes, M.D., 
F.A.C.P., Assoc. Prof. of Medicine, Tulane University, Head of Dept. of Allergy, Ochsner 
Clinic, Visiting Physician, Charity Hospital, Staff Member, Foundation Hospital, New Or- 
leans, La., and T. E. Weiss, M.D., Inst. in Medicine, Tulane University, Member Dept. of 
Medicine. Pp. 77, with no illustrations. Price $2.25. Springfield, Ill., 1951, Charles C 


Thomas, Publisher. 


EINFUHRUNG IN DIE RONTGENOLOGIE. By Dr. G. F. Haenisch, and Dr. H. 
Holthusen, Hamburg. Pp. 520, with 106 illustrations. Price DM 60. New York, 1951, 


Grune & Stratton. 


LEHRBUCH DER RONTGENDIAGNOSTIK. By H. R. Schinz, W. E. Baensch, and 
E. Uehlinger. Many illustrations. Price DM 84. New York, 1951. Grune & Stratton. 


PATHOLOGY OF THE FETUS AND THE NEWBORN. By Edith L. Potter, M.D., 
Ph.D., Assoc. Prof. of Pathology, Dept. of Obstetrics & Gynecology, University of Chicago, 
Pathologist, Chicago Lying-In Hospital, Chief Pathologist, Chicago Department of Health. 
Pp. 574, with 601 illustrations. Price $19.00. Chicago, Ill., 1952, Year Book, Publishers, Inc. 


LIVER DISEASE. A Ciba Foundation Symposium. Sheila Sherlock, M.D., F.R.C.P., 
Consulting Editor and G. E. Wolstenholme, O.B.E., M.A., B. Ch., Editor for Ciba Founda- 
tion. Price $5.00. Pp. 249, with 112 illustrations. Philadelphia, 1951, The Blakiston Com- 


pany. 


TEXTBOOK OF CLINICAL NEUROLOGY. By Israel 8. Wechsler, M.D., Clinical 
Prof, of Neurology, Columbia University, N. Y., Consulting Neurologist, Mt. Sinai Hospital, 
Montefiore Hospital, and Rockland State Hospital, New York. Price $9.50. Pp. 801, few 
illustrations. Philadelphia, 1952, W. B. Saunders Company. 


SURGICAL ANATOMY. By Barry J. Anson, M.A., Ph.D., Prof. of Anatomy, North- 
western University Medical School, and W. G. Maddock, M.D., F.A.C.S., Eleock Prof. of Surgery, 
Northwestern University Medical School. Price $14.00. Ed. 3. Pp. 1074, with 929 illustrations. 
Philadelphia, 1952, W. B. Saunders Company. 


THE BATTLE FOR MENTAL HEALTH. By James C. Moloney, M.D. Price $3.50. 
Pp. 105, no illustrations. New York, Philosophical Library, Inc. 


TUMEURS DU SEIN. By Henri Hartman, Prof. honoraire de la Faculte de Medecine, 
Membre de 1’Institut, de 1’Academie Nationale de Medecine, et de 1’Academie de Chirurgie. 
Price 1,200 fr. Pp. 97, no illustrations. Paris, Masson & Cie. 


NEWER ETHICAL PROBLEMS IN MEDICINE AND SURGERY. By B. J. Ficarra, 
M.D., K.S.G., Diplomate of American Board of Surgeons, Assoc. Visiting Surgeon, Brooklyn 
Cancer Institute, St. Peter’s Hospital and Hospital of Holy Family, Brooklyn, New York. 
Price $3.75. Pp. 168, no illustrations. Westminster, Md., 1951. Newman Press. 


TRAITE DE TECHNIQUE CHIRURGICALE. By Fey, Mocquot, Oberlin, Quenu, 
Truffert, David, Iselin, and Puech. Price 4,000 fr. Pp. 586, many illustrations. Paris. 


Masson & Cie. 


ENDOCRINE FUNCTIONS OF THE PANCREAS. By Bernard Zimmermann, M.D., 
American Cancer Society Fellow, Dept. of Surgery, University of Minnesota Hospitals, Min- 
neapolis, Minn. Price $2.50. Pp. 82, few illustrations. Springfield, Ill., 1952, Charles C 


Thomas, Publisher. 
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RUPTURES OF THE ROTATOR CUFF. By H. F. Moseley, M.A., D.M., M.Ch. (Oxon) 
F.R.C.S. (Eng. & C.), F.A.C.S., Hunterian Prof., Royal College of Surgeons of Eng., Asst. 
Prof. of Surgery, McGill University, Assoc. Surgeon, Royal Victoria Hospital, Montreal, 
Quebec. Price $6.50. Pp. 96, with 108 illustrations. Springfield, Ill, 1952, Charles C 


Thomas, Publisher. 


PRAKTIKUM DER CHIRURGIE. By Prof. Dr. med. Hans Hellner, Direktor der 
Chirurgischen Univ.—Klinik Gottingen. Price DM 59.60. Pp. 720, 514 illustrations. 
Berlin, 1952, Urban & Schwarzenberg. 


CELLULAR CHANGES WITH AGE. By Warren Andrew, Ph.D., M.D., Prof. of 
Anatomy and Chairman of Dept., George Washington University School of Medicine, Washing- 
ton, D. C. Pp. 74, few illustrations. Springfield, Ill. Charles C Thomas, Publisher. 


Pp. 701, few 


LA MALATTIA SCLERODERMICA. By Prof, Giovanni di Guglielmo. 
illustrations. Bologna. Instituto Editoriale Medico. 


DAS KLAPP’SCHE KRIECHVERFABREN. By Dozent Dr. Bernhard Klapp. Price 
DM 11.70. Pp. 70, with 113 illustrations. Stuttgart, Germany, 1952, G. T. Verlag. 


NEUROSURGERY: AN HISTORICAL SKETCH. By Gilbert Horrax, M.D., Se.D., 
Chief of Neurosurgical Service, Lahey Clinic, Neurosurgeon, New England Baptist Hos- 
pital and New England Deaconess Hospital, Boston, Mass. Price $3.75. Pp. 142, with 
69 illustrations. Springfield, Ill., 1952, Charles C Thomas. 


EARLY CARE OF THE SERIOUSLY WOUNDED MAN. By Henry K. Beecher, 
M.D., Prof. of Research in Anesthesia, Harvard University, and Chief, Dept. of Anesthesia, 
Massachusetts General Hospital, Boston, Mass. Price $0.75. Pp. 32, no illustrations. Spring: 
field, Tll., 1952, Charles C Thomas, Publisher. 


LEHRBUCH DER RONTGENDIAGNOSTIK. By H. R. Schinz, W. E. Baensch, E. 
Friedl, E. Uehlinger, Funfte, vollig new bearbeitete und vermehrte Auflage. Price D.M. 
98. Pp. 527, with 504 illustrations. New York, 1952, Grune & Stratton, Ine. 


GRUNDLAGEN DER STRAHLENTHERAPIC. By von Dr. Med. Richard Kurt 
Kepp, Apl. Professor fur Geburtshilfe. Price D.M. 38, Pp. 353, with few illustrations. 
New York, 1952, Grune & Stratton, Ine. 


THE METABOLIC RESPONSE TO SURGERY. By F. D. Moore, M.D., Moseley 
Professor of Surgery, Harvard Medical School and Surgeon-in-Chief, Peter Bent Brigham 
Hospital, Boston; Margaret R. Ball, A.B., Department of Surgery, Harvard Medical School, 
and Laboratory for Surgical Research, Peter Bent Brigham Hospital, Boston. Price $7.50. 
Pp. 153, with few illustrations. Springfield, Ill., 1952, Charles C Thomas. 


SURGICAL TECHNIQUE. By Stephen Power, M.S., F.R.C.S., Sr. Surgeon to the 
Dreadnought Hospital, Greenwich; Surgeon to the Royal London Homoeopathic Hospital, 
Surgeon to Eltham Hospital. Price $6.50. Pp. 373, with few illustrations. Philadelphia, 


1952, J. B. Lippincott. 


HAUTPLASTIKEN. By von Privatdozent Dr. Med. H. U. Buff and Prof. Dr. Med. 
A. Brunner, Zurich. Price D.M. 22.50. Pp. 133, with 167 illustrations. New York, 1952. 


Grune & Stratton, Inc. 


MEDIZINISCHE RONTGENTECHNIK. By von Prof. Dr. Med. Herbert Schoen, 
Karlsruhe. Price D.M. 27. Pp. 360, with few illustrations. New York, 1952, Grune & 


Stratton, Inc. 
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FUNCTIONAL ENDOCRINOLOGY FROM BIRTH THROUGH ADOLESCENCE, 
By N. B. Talbot, M.D., E. H. Sobel, M.D., J. W. McArthur, M.D., and J. D. Crawford, 
M.D. Price $10. Pp. 638, with few illustrations. Cambridge, Mass., 1952, Harvard Uni- 


versity Press. 


THE APOLOGIE AND TREATISE OF AMBROISE PARE. Edited by Geoffrey 
Keynes, M.D., F.R.C.S., F.R.C.0O.G., St. Bartholomew’s Hospital, London: Price $3.50. 
Pp. 227, with few illustrations. Chicago, 1952, University of Chicago Press. 


PATHOLOGIE VASCULAIRE. By Marceau Servele. Price 2800 fr. Pp. 442, with 
116 illustrations. Paris, 1952, Masson et Cie. 


CHIRURGIE DE LA FACE. By Maurice Aubry and Charles Freidel. Price 6000 fr. 
Pp. 880, with 710 illustrations. Paris, 1952, Masson et Cie. 


FUR UND WIDER DIE STERILISIERUNG AUS EUGENESCHER INDIKATION. 
By Dr. Hans Nachtsheim, Berlin. Price D.M. 5.70. Pp. 61, with no illustrations. Stutt- 
gart, 1952, Georg Thieme. 


BLUTGRUPPENBESTIMMUNG UND BLUTTRANSFUSION. By von Peter Dahr 
und E. Regenbogen, Zweite Auflage. Price D.M. 16.50. Pp. 256, with few illustrations. 
Stuttgart, 1952, Georg Thieme. 


ANNOUNCEMENT 


Urology Award 


The American Urological Association offers an annual award of $1,000 (first prize of 
$500, second prize $300, and third prize $200) for essays on the result of some clinical or 
Jaboratory research in Urology. Competition shall be limited to urologists who have been 
in such specific practice for not more than five years and to men in training to become 
urologists. 

The first prize essay will appear on the program of the forthcoming meeting of the 
American Urological Association, to be held at the Hotel Jefferson, St. Louis, Mo., May 
11 to 14, 1953. 

For full particulars write the Executive Secretary, William P. Didusch, 1120 North 
Charles Street, Baltimore, Md. Essays must be in his hands before Jan. 15, 1953. 


